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PROJECT DESCRIPTION

The project proposed is a new 32,500 s.f. medical marijuana facility with paved parking and
access drives located at 8 Millenium Drive in Grafton, Massachusetts, shown as assessors map
110 parcel 005.0-0000-0001.J. The 10.6 acre lot is currently undeveloped and wooded. The new
building will be primarily greenhouses but will also include processing and a retail sale facility.
The facility will be serviced by municipal water, sewer (force main), and gas connections.

This project has been designed with a low-impact, open drainage system using no caich basins or
manholes. Surface runoff is collected and routed with swales to the stormwater management
basin.

According to the July 4, 2011 FEMA map 25027C0O827E, there is no 100-year flood boundary
(Zone A) on the site.

DATA SOURCES

Soil test pits were conducted by Charles Gross and Heritage Design Group. Topographic survey
was conducted by others. FEMA flood mapping was used for flood boundary information.
Grafton zoning regulations wete used to determine requirements for lot area, frontage, and
sethacks,

STORMWATER MANAGEMENT REQUIREMENTS

The project will entail construction of a new building and paved surfaces on a site that is
currently wooded. This will result in an overall increase in volume and peak rates of storm water
runoff from the site that will require miti gation through the use of best management practices. A
sediment forebay, a sand filter, and an infiltration basin are proposed to achieve the required TSS
removal from the storm runoff and provide groundwater recharge. Peak runoff rates from the
site will be reduced within the stormwater management basin.

COMPLIANCE WITH DEP STANDARDS

Standard 1 -Untreated Storm water

Any new storm water conveyances will not discharge untreated stormwater into wetlands or
cause erosion to wetlands. A new stormwater management basin will be constructed for

collection, treatment and infiltration of stormwater from paved and roof areas. The basin will
discharge only treated stormwater to wetlands areas at outlets with riprap erosion controls.



Standard 2 - Post-Development Peak Rates

A hydrologic analysis conducted with Hydrocad software and TR20 methodology demonstrates
that predevelopment peak flow rates from the site are maintained with post development
mitigation. Type III, 24-hour duration storms were used to estimate peak flows at the analysis
pomts (wetlands on western property boundary) for the 2, 10, 25 and 100-year statistical
frequency events.

The analysis was limited to watershed areas that changed with proposed development.
Watersheds that change only by loss of area were not analyzed, as peak runoff rates from these
areas only decreases. Calculations for time concentration (Tc) are provided where Tc is greater
than the minimum value of 0.1 hour.

Existing Conditions

The NRCS has classified the soils on this site (with hydrologic soil group assignments) as
Canton (B), Ridgebury (C), Scituate (C) and Whitman (D). The soil group assignments are used
to establish runoff coefficients for pre- and post-development conditions in the hydrologic
model, and are also used to determine the volume of runoff required to be infiltrated to comply
with stormwater regulations.

In the hydrologic model the designated analysis points are identified as AP1 and AP2. The peak
runoff rates at these points was estimated for existing and developed conditions., The existing
tributary watersheds to these points have been delineated and numbered El & E2. El is the
northern portion of the property and generates runoff from the immediate area where the new
building is proposed, E2 is the southern portion of the lot where some future development may
occur. Existing peak rates of runoff were calculated at the analysis points as a baseline condition
for comparison to post-development rates.

Proposed Conditions

Under proposed conditions, the developed watershed D1 will be collected by swales and routed
to the stormwater management basin for treatment and peak rate attenuation. Watersheds D2 and
D3 will not contain any impervious surfaces so runoff from these to areas will flow directly to
wetlands after development. Watershed D4 is comprised of the stormwater management basin,
The stormwater system has been designed to accommodate the construction currently proposed
as well as future expansion of the facility, so D1 includes impervious areas that are not currently
proposed to be built.

In the storm water model, post-development watershed D1 was delineated and routed through
stormwater management basin B1 as required to provide water quality treatment for runoff from
paved areas, infiltration of runoff from impervious surfaces, and peak rate attenuation for larger
storm events. The peak rates at AP1 were obtained by adding the peaks from D2, half of the
outflow from the basin pipes, and the outflow from the larger basin spillway. The peak rates at
AP2 were obtained by adding the peaks from D3, half of the outflow from the basin pipes, and
the outflow from the smaller basin spillway.

By routing the runoff from the development through the stormwater management basin a
reduction of peak runoff rates was obtains for all storms studied.



A comparison of pre- and post-development runoff rates is summarized as:

Peak Runoff to Analysis Points (cfs)

Storm frequency 2-year 10-vear 25-year 100-year
Analysis Point 1 | Existing — AP1 3.7 10.0 15.7 28.5
Developed — AP 2.3 6.2 12.5 27.5
Analysis Point 2 | Existing ~ AP2 2.7 8.0 13.0 241
Developed — AP2 2.5 7.4 11.5 23.4

Standard 3 - Recharge to Groundwater

The roof and pavement areas proposed will be constructed in an area where runoff recharges
under existing conditions so stormwater recharge is provided to offset the loss of original
permeable ground surfaces to new impervious areas. Grafton regulations require 80% TSS
removal prior to infiltration so the infiltration basin proposed to meet standard 3 is not used to
meet Standard 4. The requisite recharge volume, in inches times the total impervious area
proposed, for each hydrologic soil group is 0.35 for group B soils and 0.25 for group C soils. The
stormwater system has been designed to accommodate the construction currently proposed as
well as future expansion of the facility. The roof and paved areas proposed now total 76,800 s.f,
and the future expansion impervious area totals 75,000 s.1., so design of the stormwater system
will accommodate 151,800 s.f. of impervious area,

The minimum recharge volume required to meet existing conditions is 0.35 inches x 69,570 s.f,
of B soils + 0.25 inches x 82,230 s.f of C soils = 3,742 ¢ f. .

Runoff recharge volume is provided in the stormwater management basin below the outlet invert.
The volume below elevation 394.0 is 7,049 c.f,

Calculated drawdown time Td for the infiltration basins using the Simple Dynamic method with
an infiltration rate conservatively assumed at 1.0 in/hr {per Rawls):
Basin depth = 2.0 ft at 7409 c¢.f. >> Td =2.0 fi.depth/1.0 in/hr = 24 hours,

Standard 4 - Removal of 80% TSS

The water quality volume (wqv) requiring 80% TSS removal for the project is 1.0 inch of runoff
from paved surfaces (see standard 5). For runoff collected in the stormwater management basin
the paved area for construction currently proposed and future expansion totals 94,344 s f,, so that
the required wgv = 1.0 in. x 94,344 = 7,862 c.f,

Removal of 80% TSS is provided by the sand filter with sediment forebay pretreatment. The
total treatment volume is provided as a function of the filter bed area and height of water above
the filter bed. Using criteria specified in the Georgia Stormwater Management Manual (2016),
the area of filter bed A = wqv x d / k x (h + d) x T where depth of filter bed d=1.5", average
height h=1", k = 3.5 for sand, and T = drain time in days. Using T =1.5 days, A = 920 s.f
minimum, 2400 s.f. is provided




The sediment forebay has been sized using criteria specified in the Georgia Stormwater
Management Manual (2016), with required sediment basin surface area A = 0.066 x wqv = 518
s.f. Surface area provided in sediment basin = 560 s.f

Standard 5 - Land Uses with Higher Potential Pollutant Loading (LUHPPL)

LUHPPL require treatment of 1.0 inch of runoff from paved surfaces. Although the entire site
may not be classified as LUHPPL, it is an industrial site and use of the driveways and parking
arcas may vary with time. Therefore the runoff from the 94,344 s.f. of pavement currently
proposed, and for future expansion, will be treated to meet the LUHPPL, standard in the
stormwater management basin.

Standard 6 — Critical Areas

The project is located within an industrial zone and is not classified as a critical area. Standard 6
does not apply.

Standard 7 - Redevelopment

This is not a redevelopment project. Standard 7 does not apply.

Standard 8 - Erosion and Sedimentation Controls

Erosion and Sedimentation Controls are proposed as part of the site work. These controls are
detailed on the project plans and will be installed prior to start of work and maintained until the
site is stabilized

Standard 9 - Operation and Maintenance Plan

Operation and Maintenance Plan

BMP owner: Nature’s Remedy of Massachusetts, Inc.

Party responsible for operation & maintenance during construction: Nature’s Remedy of
Massachusetts, Inc.

Party responsible for operation & maintenance post-construction: Nature’s Remedy of
Massachusetts, Inc.

Inspection and Maintenance Schedule:

Pavement to be swept a minimum of two (2) times per year, or more often if required. Ata
minimum, sweeping will be conducted once in the spring (March/April) and once in the fall
{October/November).



Sediment Forebays:

Shall be inspected at least once per month and after every major storm of 3 or more inches in a
24-hour period. Inspections shall include erosion, embankment leakage, woody growth on the
embankments, riprap integrity, sediment accumulation. Sediment forebays must be cleaned four
times per year AND when accumulated sediment average depth of 4” is exceeded.

Infiltration basin:

Shall be inspected two (2) times per year and after every time drainage discharges through the
overflow weir. Inspections shall also occur after every major storm of 3 or more inches in a 24-
hour period. Inspections shall include erosion, embankments leakage, woody growth on the
embankments, riprap integrity, sediment accumulation, and turf health.

Basin side slopes and basin bottom to be mowed at least twice per year. Remove grass clippings,
accumulated organic matter, trash and debris. Use deep tilling to break up clogged surfaces and
revegetate immediately.

For the first 6 months after construction inspect and repair lawns after each rainfall ¥4” or more
to ensure surface vegetation is healthy, discharge devices are not blocked, and slopes are not
eroding.

A maintenance log detailing the date and result of each inspection shall be kept by the
responsible party and made available to the Conservation Commission upon request. Routine
maintenance as well as follow-up actions taken as a result of inspections or incidents shall be
detailed and dated in the log. An inspection sheet for the log is attached.

Infiltration Basin Repair and Replacement Plan

The infiltration basin is intended for short-term storage of stormwater only. If ponding is
observed within the bagin longer than 48 hours after a rain event then corrective action is
required. The maintenance outlet for the basin will allow the basin to be drained to allow
repairs. The life cycle of the infiltration basin is entirely dependant on sediment removal from
stormwater prior to the stormwater entering the basin, so it is imperative that the sediment
forebay is maintained and cleaned regularly.

Initial corrective action for prolonged ponding shall entail removal of any observed sediment
deposits and then deep tilling of the bottom of the infiltration bottom. The tilling must extend
below the topsoil and into the sand below by at least two inches. When deep tilling is no longer
effective in restoring the ability of the basin to drain, topsoil shall be removed from the basin
down to the sandy soil below. The bottom of the basin will then be restored with sand to 4 inches
below final grade, then brought to final grade with topsoil and seeded.



STORMWATER SYSTEM INSPECTION REPORT

Inspection Date & Time
Weather during inspection

Weather information since last inspection (if first inspection, since start of construction):
Beginning of Rainfall Duration of Inches of Did basin discharge
Rainfall (hrs) Rainfall occur?

Location of BMPs requiring maintenance:

Location of BMPs failing to operate as designed or mmadequate for location:

Location where additional BMPs are needed:

Was any part of the site unsafe to inspect? If yes, describe where and why inspecting
was
unsafe:

Corrective Action Required:

Name: Title:

Signature: Date:

Materials removed from forebays and infiltration basin must be disposed of in accordance with
310 CMR 19 and 310 CMR 30 as applicable.



Source Control & Pollution Prevention Plan ( Long Term)

Good house keeping practices will be followed onsite during the construction project and
afterwards to mitigate potential impacts of stormwater discharges. Cleaners, solvents and
lubricants kept onsite will be stored in an orderly manner and under a roof or in a containment
area when possible. Containers will be stored with lids on when not in use and drip pans shall be
provided under dispensers. Products should be kept in their ori ginal containers with the original
manufacturer’s label in legible condition. Substances will not be mixed with one another unless
recommended by the manufacturer. Whenever possible, all of a product will be used up before
disposing of the container. Manufacturer’s recommendations for proper use and disposal will be
followed. Employees will be trained to follow protocol for safe use and disposal of potentially
hazardous substance. The facility manager will conduct routine inspections to monitor proper use
and disposal of materials.

Spill Prevention, Containment, Control & Countermeasures Plan

In order to minimize the potential for a spill of hazardous materials to come into contact with
stormwater, all materials with hazardous properties such as pesticides, petroleum products,
detergents, chemicals, paints, paint solvents, cleaning solvents, etc. will be stored in a secure
location with their lids on, preferably under cover, when not in use. The minimum quantity of all
such materials will be kept on the job site. Fertilizers will not be used at the site. A spill control
and containment kit containing, at a minimum, absorbent materials, acid neutralizing powder,
brooms, dust pans, mops, rags, gloves, goggles, and both plastic and metal trash containers will
be kept at the facility and clearly labeled “spill control kit”. Manufacturer’s recommended
methods for spill cleanup will be clearly posted and employees will be trained regarding these
procedures and the location of the information and cleanup supplies.

In the event of a spill, cleanup will commence immediately upon discovery. The spill area will
be kept well ventilated and personnel will wear appropriate protective clothing to prevent injury
from contact with hazardous substances. The facility manager will be notified immediately.
Spills of toxic or hazardous materials will be reported to the appropriate federal state, and/or
local government agency, regardless of the size of the spill. Spills exceeding “Reportable
Quantities” of certain substances specified in federal regulations (40 CFR 110, 40 CFR 117, and
40 CFR 302) must be immediately reported to the EPA National Response Center, telephone 1-
800-424-8802

The facility manager will be the spill prevention and response coordinator. He will designate the
individuals who will receive spill prevention and response training. These individuals will each
become responsible for a particular phase of prevention and response. The names of these
personnel will be clearly posted at a location commonly occupied by all employees, such at a
lunchroom, within the facility.

Standard 10 - IHicit Discharges
There are no know illicit discharges existing at the project site and none are proposed as part of

the development. Except for the proposed roof drains, the proposed drainage system is an open
system and does not include any subsurface piping,.



COMPUTATIONS

Hydrocad report follows. Included in this report are computations for peak runoff rate
attenuation provided in the stormwater management basin as well as calculated flow rates and
velocities for the grassed swales. Calculations for each grass swale include roof areas which
overlap to accommodate possible variations in final roof drainage. As a result the total of the
roof areas for the grassed swales is larger than actual total roof area.
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Summary for Subcatchment A1: TO SWALE 1

Runoff = 3.85cfls @ 12.09hrs, Volume= 13,285 cf, Depth> 7.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type il 24-hr Grafton-100yr Rainfali=8.80"

Area (sf)  CN  Description
* 12,700 98 ROOF & PAVEMENT
9,000 74 >75% Grass cover, Good, HSG C
21,700 88 Weighted Average
9,000 Pervious Area
12,700 Impervious Area

Tc Length Slope Velocity Capacity Description
{rmin) {feet) (i) {ft/sec) {cfs)

6.0 Direct Entry,
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Summary for Subcatchment A2: TO SWALE 2

Runoff = 21.82cfs @ 12.09 hrs, Volume= 76,206 cf, Depth> 7.95"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Grafton-100yr Rainfali=8.80"

Area (sfy  CN  Description
* 92,000 98 ROOF & PAVEMENT
23,000 74 >75% Grass cover, Good, HSG C
115,000 93 Weighted Average
23,000 Pervious Area
92,000 impervious Area

Tc Length Slope Velocity Capacity Description
{min) {feet) (f/fty  (ft/sec) {cfs)

6.0 Direct Entry,
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Summary for Subcatchment A3: TO SWALE 3

Runoff = 823 cfs @ 12.09 hrs, Volume= 26,801 cf, Depth> 6.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type {ll 24-hr Grafton-100yr Rainfall=8.80"

Area (sf} CN Description
* 16.600 98 ROOF & PAVEMENT
32,000 74 >75% Grass cover, Good, HSG C
48,600 82 Weighted Average
32,000 Pervious Area
16,600 Impervious Area

Tc Length Slope Velocity Capacity Description
{min}  (feet) (ft/ft) (fi/sec) (cfs)

6.0 Direct Entry,




2016-063-grafton Type il 24-hr Graffon-100yr Rainfali=8.80"
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Summary for Subcatchment D1: IMP / SITE

Runoff = 4407 ofs @ 12.09 hrs, Volume= 146,393 cf, Depth> 7.10"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1 24-hr Grafton-100yr Rainfall=8.80"

Area{ac) CN Description
0.836 74 >75% Grass cover, Good, HSG C
0.742 61 >75% Grass cover, Good, HSG B
0.745 98 ROOF
1.018 98 PAVEMENT
0.574 98 FUTURE ROOF
1.148 98 FUTURE PAVMENT
0.614 68  FUTURE LAWN HSG B/IC
5677 86 Weighted Average
2.192 Pervious Area
3.485 impervious Area

¥ % ¥ % W

Tc Length Slope Velocity Capacity Description
{min) {feet) (ffty (ft/sec) (cfs)

6.0 Direct Entry,
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Summary for Subcatchment D2: UNDETAINED TO AP1

Runoff = 1041cfs@ 12.09 hrs, Volume= 33,004 cf, Depth> 5.52"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Type ill 24-hr Grafton-100yr Rainfail=8.80"

Area(ac) CN Description
0.181 77  Woods, Good, HSG D
0.995 70 Woods, Good, HSG C
0.163 80 >75% Grass cover, Good, HSG D
£.308 74 >75% Grass cover, Good, HSG C

1.647 73 Weighted Average
1.647 Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ity  {fifsec) {cfs)

6.0 Direct Entry,
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Summary for Subcatchment D3: UNDETAINED TO AP2

Runoff = 1494 cfs @ 12.09 hrs, Volume= 47,134 cf, Depth> 4.91"

Runoff by SCS TR-20 method, UH=S8CS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type HI 24-hr Grafion-100yr Rainfall=8.80"

Area (sfh  CN Description
5,800 77  Woods, Good, HSG D
64,400 70 Woods, Good, HSG C
21,200 55  Woods, Good, HSG B
10,500 80 >75% Grass cover, Good, HSG D
8,970 74 >75% Grass cover, Good, HSG C
4.200 61 >75% Grass cover, Good, HSG B

115,170 68 Weighted Average
115,170 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft) _ (fi/sec) {cfs)

8.0 Direct Entry,
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Summary for Subcatchment D4: BASIN/LAWN

Runoff = 443cfs @ 12.09 hrs, Volume= 14,201 cf, Depth> 6.13"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |1l 24-hr Grafton-100yr Rainfall=8.80"

Area (sf) CN Description
20,100 80 >75% Grass cover, Good, HSG D
7.700 74 >75% Grass cover, Good, HSG C

27,800 78  Weighted Average
27,800 Pervious Area

Tc Length Slope Velocity Capacity Description
{min) {feel) (fi/fty (fi/sec) (cfs)

6.0 Direct Entry,
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Summary for Subcatchment EX1: AP1 EXIST PEAK

Runoff = 28.46cfs @ 12.16 hrs, Volume= 104,892 cf, Depth> 4.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type [l 24-hr Grafton-100yr Rainfall=8.80"

Area (ac) CN__ Description
1.210 55 Woods, Good, HSG B
4.160 70 Woods, Good, HSG C
0.520 77 Woods, Good, HSG D
5890 68 Weighted Average
5.890 Pervious Area

Tc Length Slope Velocity Capacity Description
{min}  (feef) (ft/ft)  (ft/sec) {cfs)

8.3 350G 0.0400 0.09 Sheet Flow, a-b
Woods: Light underbrush n= 0.400 P2= 3.20"
1.8 530 0.0800 4.83 Shallow Concentrated Flow, b-c

Unpaved Kv= 161 fps

11.1 580 Total



2016-063-grafton
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Type llf 24-hr Grafton-100yr Rainfall=8.80"
Printed 5/10/2017
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Runoff =

Summary for Subcatchment EX2: AP2 EXIST PEAK

2407 cfs @ 1211 hrs, Volume=

79,946 cf, Depth> 4.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, df= 0.05 hrs
Type |l 24-hr Grafton-100yr Rainfali=8.80"

Area (ac) CN  Description
1.650 56  Wouods, Good, HSG B
2.420 70 Woods, Good, HSG C
0.650 77 Woods, Good, HSG D
4720 66 \WWeighted Average
4.720 Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feed {ft/ft}  (ft/sec) (cfs)
6.5 50 0.1000 0.13 Sheet Flow, a-b
Woods: Light underbrush n=0.400 P2=3.20"
1.2 340 0.0800 4.55 Shallow Concentrated Fiow, b-¢
Unpaved Kv=16.1 fps
7.7 39C Total



2016-063-grafton Type llf 24-hr Grafton-100yr Rainfafi=8.80"
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Summary for Reach §1: SWALE 1

Inflow Area = 21,700 sf, 58.53% Impervious, Inflow Depth> 7.35" for Grafton-100yr event
inflow = 3.95cfs @ 12.09 hrs, Volume= 13,285 ¢f
Oufflow = 371cfs @ 12.13 hrs, Volume= 13,266 cf, Atten=6%, Lag= 2.3 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.66 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 0.72 fps, Avg. Travel Time= 4.9 min

Peak Storage= 309 cf @ 12.10 hrs, Average Depth at Peak Storage= 0.39'
Bank-Full Depth= 1.00', Capacity at Bank-Fuill= 22.19 cfs

3.00" x 1.00" deep channel, n= 0.025 Earth, grassed & winding
Side Slope Z-value= 2.0/ Top Width= 7.00'

Length= 210.0' Slope= 0.0095 /'

inlet Inveri= 408.00", Outlet invert= 408.00'
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Stage-Area-Storage for Reach §1: SWALE 1

Elevation End-Area Storage Elevation End-Area Storage
(feet) {sq-it} (cubic-feet) (feet) {sq-ft) {cubic-feet)
408.00 0.0 0 40853 2.2 452
408.01 0.0 6 408.54 22 483
408.02 0.1 13 408.55 2.3 474
408.03 0.1 19 408.56 23 485
408.04 0.1 28 408.57 2.4 496
408.05 0.2 33 408.58 2.4 507
408.06 0.2 39 40859 2.5 518
408.07 0.2 46 40860 25 528
408.08 0.3 53 408.81 28 541
408.09 0.3 80 408.62 25 552
408.10 0.3 67 408.63 27 564
408.11 0.4 74 408.64 2.7 575
408.12 0.4 82 408.65 2.8 587
408.13 0.4 89 408.66 28 599
408.14 0.5 21 40867 2.9 811
408.15 0.5 104 408.68 3.0 623
408.16 0.5 112 408,69 3.0 635
408.17 06 118 408.70 3.1 647
408.18 086 127 408.71 3.1 859
408.19 0.6 135 408.72 3.2 6871
408.20 0.7 143 408.73 33 684
408.21 07 151 408.74 3.3 696
408,22 0.8 1589 408.75 34 709
408.23 0.8 167 408.76 3.4 721
408.24 0.8 175 408.77 35 734
40825 0.8 184 408.78 36 747
408.26 09 192 408.79 36 760
408.27 1.0 201 408.80 37 773
408.28 1.0 209 408.81 3.7 786
408.29 1.0 218 408.82 38 799
408,30 1.1 227 408.83 39 812
408.31 1.1 236 408.84 39 826
408.32 12 245 408.85 4.0 839
408.33 1.2 254 408.86 4.1 852
408.34 1.3 263 408.87 4.1 866
408.35 1.3 272 408.88 42 880
408.36 1.3 281 408.89 43 803
408.37 1.4 281 408.90 4.3 907
408.38 1.4 300 408.91 4.4 921
408.39 1.5 310 408.92 4.5 935
408.40 1.5 319 408,93 4.5 949
408.41 1.6 329 408.94 4.6 963
408.42 1.8 339 408.95 4.7 978
408.43 1.7 349 408.96 47 982
408.44 1.7 359 408.97 4.8 1,008
408.45 1.8 369 408.98 4.9 1,021
408.46 1.8 379 408.99 4.9 1,035
408.47 1.9 389 409.00 5.0 1,050
408.48 1.8 399
408.49 2.0 410
408.50 2.0 420
408.51 2.1 431
408.62 2.1 441
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Summary for Reach S2: SWALE 2

inflow Area = 115,000 sf, 80.00% Impervious, Inflow Depth > 7.95" for Grafton-100yr event
Inflow = 21.82cfs @ 12.09 hrs, Volume= 76,206 cf
Cuiflow = 2033 cfs @ 12.17 hrs, Volume= 76,002 cf, Atten= 7%, Lag= 4.7 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.07 fps, Min. Travel Time= 2.8 min
Avg. Velocity = 1.19 fps, Avg. Travel Time= 9.7 min

Peak Storage= 3,452 ¢f @ 12.12 hrs, Average Depth at Peak Storage= 0.87'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 26.42 cfs

4.00" x 1.00" deep channel, n=0.025 Earth, grassed & winding
Side Slope Z-value= 2.0 Top Width= 8.00'

Length=690.0' Slope= 0.0087 '/

Inlet invert= 404.00°, Outlet invert= 398.00"
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Stage-Area-Storage for Reach $2: SWALE 2

Elevation End-Area Storage Elevation End-Area Storage
{feet) (sq-ft} {cubic-feet) (feet) (se-f) {cubic-feet)
404.00 0.0 0 40453 2.7 1,850
404.01 0.0 28 404.54 2.7 1,893
404.02 0.1 58 404.55 2.8 1,635
404.03 0.1 84 404.56 29 1,878
404.04 0.2 113 404 57 29 2,022
404.05 0.2 141 404.58 3.0 2,065
404.06 0.2 171 404,59 3.1 2,109
404,07 0.3 200 404.60 31 2,153
£04.08 0.3 230 404.61 3.2 2,197
404 09 0.4 2580 404.62 3.2 2,242
404.10 0.4 280 404.63 33 2,287
404,11 05 320 404.64 3.4 2,332
404,12 0.5 351 404,65 3.4 2,377
404.13 06 382 404,66 35 2,423
404.14 0.6 413 404.67 36 2,469
40415 086 445 404.68 36 2,515
404.16 0.7 477 404.69 3.7 2,561
404.17 0.7 509 404.70 38 2,608
404.18 08 542 404.71 38 2,855
404.19 0.8 574 404.72 39 2,763
404.20 0.9 607 404.73 4.0 2,750
404.21 0.8 840 404.74 41 2,798
404.22 1.0 674 404,75 4.1 2,848
404.23 1.0 708 40476 4.2 2,895
404.24 1.1 742 404.77 4 2,943
404.25 1.1 776 404,78 4.3 2,992
404.26 1.2 811 404.79 4.4 3,042
404,27 12 846 404.80 4.5 3,091
404.28 1.3 881 404,81 4.6 3,141
404,29 1.3 916 404.82 4.6 3,191
404.30 1.4 952 404.83 4.7 3,241
404.31 1.4 988 404.84 4.8 3,282
404.32 15 1,025 404.85 4.8 3,343
404.33 15 1,081 404.86 49 3,394
404.34 1.8 1,098 404,87 50 3,446
404.35 186 1,135 404.88 51 3,497
404.36 1.7 1,172 404,89 51 3,549
40437 1.8 1,210 404.90 52 3,802
404.38 1.8 1,248 404,91 53 3,654
404.38 1.8 1,286 404.92 5.4 3,707
404.40 1.9 1,325 404,92 54 3,760
404.41 20 1,364 404.94 5.5 3,814
404.42 20 1,403 404,95 56 3,867
404.43 21 1,442 404,96 57 3,821
404.44 2.1 1,482 404.97 5.8 3,978
404 .45 22 1,521 404,98 58 4,030
404.48 2.3 1,562 404.99 58 4,085
404 .47 2.3 1,602 405.00 6.0 4,140
404.48 2.4 1,643
404.49 2.4 1,684
404.50 2.5 1,725
404.51 2.6 1,767
404.52 2.6 1,808
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Summary for Reach $3: SWALE 3

Inflow Area = 48,600 sf, 34.16% Impervious, Inflow Depth> 6.62" for Grafton-100yr event
inflow = 823cfs @ 12.09 hrs, Volume= 26,801 cf
Outflow = 768cfs @ 12.16 hrs, Volume= 26,734 cf, Atten=7%, Lag= 4.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.23 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 0.94 fps, Avg. Travel Time= 7.8 min

Peak Storage= 1,068 cf @ 12.11 hrs, Average Depth at Peak Storage= 0.58'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 21.68 cfs

3.00' x 1.00" deep channel, n= 0.025 Earth, grassed & winding
Side Slope Z-value= 2.0/ Top Width= 7.00'

Length= 440.0' Slope= 0.0091 /'

intet Invert= 408.00', Qutlet Invert= 404 .00’
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Stage-Area-Storage for Reach $3: SWALE 3

Elevation End-Area Storage Elevation End-Area Storage
(feet) {sq-f) (cubic-feet) (ieet) {sq-it) {cubic-feet)
408.00 0.0 g 408.53 2.2 947
408.01 0.0 13 408.54 22 969
408.02 0.1 27 408.55 2.3 982
408.03 0.1 40 408.56 2.3 1,015
408.04 0.1 54 408.57 2.4 1,038
408.05 0.2 88 408.58 2.4 1,062
408.06 02 82 408.59 25 1,085
408.07 0.2 97 408.60 25 1,109
408.08 0.3 111 408.61 26 1,133
408.09 0.3 126 408.62 26 1,157
408.10 0.3 141 408.63 2.7 1,181
408.11 0.4 156 408.64 2.7 1,205
408.12 0.4 171 408.65 28 1,230
408.13 04 186 408.66 2.9 1,255
408.14 05 202 408.67 2.9 1,279
408.15 0.8 218 408.68 3.0 1,305
408.16 0.6 234 408.69 3.0 1,330
408.17 0.8 250 408.70 3.1 1,355
408.18 0.8 266 408.71 3.1 1,381
408,18 0.6 283 40872 32 1,407
408.20 0.7 299 408.73 33 1,433
408.21 0.7 316 408,74 33 1,459
408.22 0.8 333 408.75 34 1,485
408.23 0.8 350 408.76 3.4 1,511
408.24 0.8 a7 408.77 35 1,538
408.25 0.9 385 408,78 36 1,565
408.26 0.9 403 408.79 36 1,592
408.27 1.0 421 408.80 3.7 1,619
408.28 1.0 439 408.81 3.7 1,647
408,29 1.0 457 408,82 3.8 1,874
408.30 1.1 475 408.83 3.9 1,702
A408.31 1.1 494 408.84 3.9 1,730
408,32 1.2 513 408.85 4.0 1,758
408.33 1.2 531 408.86 4.1 1,788
408.34 1.3 551 408.87 4.1 1,814
408.35 1.3 570 408.88 4.2 1,843
408.36 1.3 589 408.89 4.3 1,872
408.37 1.4 809 408.80 4.3 1,901
408.38 1.4 625 408,91 4.4 1,930
408.39 15 648 408.92 4.5 1,959
408.40 15 6685 40893 4.5 1,989
408.41 1.8 689 408.94 4.8 2,018
408.42 186 710 408.95 47 2,048
40843 1.7 730 408.96 47 2,078
408.44 1.7 751 408.97 4.8 2,108
408.45 1.8 772 408,98 4.9 2,138
408.46 1.8 793 | 408.99 4.9 2,189
408.47 1.8 815 409.00 50 2,200
408.48 1.9 836
408.49 2.0 858
408.50 20 880
408.51 2.1 802
408.52 2.1 924
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Summary for Pond B1: BASIN 1

Inflow Area = 275,090 sf, 55.18% Impervious, inflow Depth > 7.01" for Grafton-100yr event
Inflow = 48.49 cfs @ 12.09 hrs, Volumes= 160,594 cf

Outflow = 2621 cfs @ 12.22 hrs, Volume= 146,110 cf, Atten= 46%, Lag= 8.2 min
Discarded = 049cfs @ 1222 hrs, Volume= 18,545 cf

Primary = 2572 cis @ 12.22 hrs, Volume= 127,565 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Peak Elev= 397.55' @ 12.22 hrs Surf.Area= 21,109 sf Storage= 59,416 cf

Plug-Flow detention time= 142.6 min calculated for 146,110 cf (91% of inflow)
Center-of-Mass det. time= 97.7 min (883.6-785.9)

Volume invert Avail Storage  Storage Description :
#1 392.00° 69,389 cf Custom Stage Data {lrregular)Listed below {(Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
{feef) {sq-fi) (feet) {cubic-feet) {cubic-feet) {30-f)
392.00 2,725 260.0 0 0 2,725
384.00 4,390 310.0 7,049 7,049 5,063
394.10 10,300 730.0 714 7.763 39,823
396.00 14,960 B40.0 23,860 31,623 53,647
398.00 23,100 860.0 37,766 69,389 56,842
Device Routing Invert Outlet Devices
#1 Discarded 392.06° 1.000 in/hr Exfiltration over Morizontal area
#2  Primary 396.80" 8.0"long x 12.0° breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.80
Coef. (English) 2.57 2.62 270 2.67 2.66 2.67 266 2.64
#3  Primary 397.00" 5.0"long x 12.0" breadth Broad-Crested Rectangular Weir
Head (feet} 0.20 0.40 0.60 0.80 1.00 1.20 140 1.60
Coef. (English) 2.57 2.62 270 2.67 2.66 267 2.66 2.64

#4  Primary 394.00' 6.0" x 20,0’ long Cuivert CMP, square edge headwall, Ke= 0.500
Qutlet Invert= 393.50' S=0.0250" Cc=0.900 n=0.013
#5  Primary 395.50' 12.0" x 20.0' long Culvert CPP, square edge headwall, Ke=0.500

Outiet Invert= 395.00' S=0.0250"" Cc=0.900 n=0.013

iscarded OutFlow Max=0.49 cfs @ 12.22 hrs HW=397.54' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.49 cfs)

Primary OutFlow Max=25.28 cfs @ 12.22 hrs HW=397.54' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 13.61 cfs @ 2.30 fps)
3=Broad-Crested Rectangular Weir (Weir Controls 5.29 cfs @ 1.96 fps)

=Culvert (Barrel Controls 1.69 cfs @ 8.60 fps)
=Culvert (Inlet Controls 4.69 cfs @ 5.97 fps)
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Stage-Area-Storage for Pond B1: BASIN 1

Elevation Surface Horizontal Storage
(feet) (sq-ft) (sa-ft) (cubic-feet}
352.00 2725 2725 0
392.20 2,874 2,874 560
392,40 3,026 3,026 1,150
392.60 3,183 3,183 1,771
392.80 3,344 3,344 2,423
393.00 3,508 3,608 3,108
393.20 3,677 3,677 3,827
393.40 T 3,849 3,848 4,579
303.60 4,025 4,025 5,367
393.80 4,206 4,206 6,190
394.00 4,390 4,390 7,049
394.20 10,524 10,524 8,804
394,40 10,978 10,878 10,854
384.60 11,442 11,442 13,196
394.80 11,916 11,816 15,532
385.00 12,388 12,399 17,963
38820 12,892 12,892 20,492
386,40 13,395 13,395 23,121
395.60 13,907 13,907 25,851
395.8C 14,429 14,429 28,684
398.00 14,960 14,9860 31,623
396.20 15,695 15,695 34,688
396.40 16,447 16,447 37,902
398.60 17,217 17,217 41,268
396.80 18,005 18,005 44,790
397.00 18,810 18,810 48,471
397.20 19,633 19,833 52,315
397.40 20,473 20,473 56,325
357.60 21,331 21,331 60,505
367.80 22,207 22,207 64,859

388.00 23,100 23,100 69,389
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Summary for Link AP1: ANALYSIS POINT 1

inflow Areg = 71,743 sf,  0.00% Impervious, Inflow Depth > 5.52" for Grafton-100yr event
Inflow = 1041 cfs @ 12.09 hrs, Volume= 33,004 cf
Primary = 1041 cfs @ 12.09 hrs, Volume= 33,004 ¢f, Aften= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Link AP2: ANALYSIS POINT 2

Inflow Area = 115,170 sf,  0.00% Impervious, Inflow Depth > 4.91" for Grafton-100yr event
Inflow = 1494 cfs @ 12.09 hrs, Volume= 47,134 ¢f
Primary = 1484 cfs @ 12.09 hrs, Volume= 47,134 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment A1: TO SWALE 1

Runoff = 1.98cfs @ 12.09 hrs, Volume= 6,407 cf, Depth> 3.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Ili 24-hr Grafton-10yr Rainfali=4.87"

Area (sfy CN_ Description
* 12,700 98 ROOF & PAVEMENT
9.000 74 >75% Grass cover, Good, HSG C
21,700 88 Weighted Average
8,000 Pervious Area
12,700 Impervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) () (fi/sec) (cfs)

6.0 Direct Entry,
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Summary for Subcatchment A2: TO SWALE 2

Runoff = 11.69cfs @ 12.09 hrs, Volume= 38,881 cf, Depth> 4.07"

Runoff by SCS TR-20 method, UH=8CS, Time Span= (0.00-24.00 hrs, dt= 0.05 hrs
Type H 24-hr Grafton-10yr Rainfall=4.87"

Area (s CN Description
* 92.000 88 ROOF & PAVEMENT
23,000 74 >75% Grass cover, Good, HSG C

115,000 93 Weighted Average
23,000 Pervious Area
92,000 Impervious Area

Tc Length Slope Velocity Capacity Description
{min) {feet) (f/f)  (ft/sec) {(cfs)
6.0 Direct Entry,
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Summary for Subcatchment A3: TO SWALE 3

Runoff = 3.79cfs @ 12.09 hrs, Volume= 11,990 cf, Depth> 2.96"

Runoff by 8CS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type ill 24-hr Grafton-10yr Rainfall=4.87"

Area (si CN Description
* 16,600 98 ROOF & PAVEMENT
32,000 74 >75% Grass cover, Good, HSG C
48,600 82 Weighted Average
32,000 Pervious Area
16,600 impervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feef) (f/fy  (ft/sec) (cfs)

6.0 Direct Entry,
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Summary for Subcatchment D1: IMP / SITE

Runoff = 2151 cfs @ 1209 hrs, Volume= 68,896 cf, Depth> 3.34"

Runoff by 8CS TR-20 method, UH=8CS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type il 24-hr Grafton-10yr Rainfall=4.87"

Area(acy CN Description

0.838 74  >75% Grass cover, Good, HSG C
0.742 61 >75% Grass cover, Good, HSG B
0.745 98 ROCF

1.018 98 PAVEMENT

0.574 98 FUTURE ROOF

1.148 98 FUTURE PAVMENT

0.614 68 FUTURE LAWN HSG B/C

5.677 86 Weighted Average

2.192 Pervicus Area

3.485 Impervious Area

* %* ¥ *F ¥

Tc Length Slope Velocity Capacity Description
{min) (feet) (fii)y  (fi/sec) {cfs)

6.0 Direct Enfry,
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Summary for Subcatchment D2: UNDETAINED TO AP1

Runoff = 410 cfs @ 12.10 hrs, Volume= 13,014 cf, Depth> 2.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type i 24-hr Grafton-10yr Rainfali=4 87"

Area {ac) CN Description
0.181 77 Woods, Good, HSG D
0.685 70  Woods, Good, HSG C
0.163 80 >75% Grass cover, Good, H5G D
£.308 74 >75% Grass cover, Good, HSG C
1.647 3  Weighted Average
1.647 Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feel) (fi/fty  {ft/sec) {cfs)

6.0 Direct Entry,
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Summary for Subcatchment D3: UNDETAINED TO AP2

Runoff = 528 cfs @ 12.10 hrs, Volume= 17,138 cf, Depth> 1.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Type Il 24-hr Grafton-10yr Rainfall=4.87"

Area (sfi CN Description
5,900 77 Woods, Good, HSG D
64,400 70  Woods, Good, HSG C
21,200 55 Woods, Good, HSG B
10,500 80 >75% Grass cover, Good, HSG D
8,970 74 >75% Grass cover, Good, HSG C
4,200 61  >75% Grass cover, Good. HSG B
115,170 68 Weighted Average
115,170 Pervious Area

Tc Length Slope Velocity Capacity Description
{mim (feeb) (firt)  (ft/sec) {cfs)

6.0 Direct Entry,
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Summary for Subcatchment D4: BASIN/LAWN

Runoff = 1.91cfs@ 12.09 hrs, Volume= 8,022 cf, Depth> 2.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Hll 24-hr Grafton-10yr Rainfall=4.87"

Area(s) CN Description
20,100 80 >75% Grass cover, Good, HSG D
7,700 74  >75% Grass cover, Good, HSG C

27,800 78 \Weighted Average
27,800 Pervious Area

Tc Length Slope Velocity Capacity Description
{min}  (feet) (fiffty  (ft/sec) (cfs)

6.0 Direct Entry,
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Summary for Subcatchment EX1: AP1 EXIST PEAK

Runoff = 998cfs @ 12.17 hrs, Volume= 38,128 cf, Depth> 1.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 11l 24-hr Grafton-10yr Rainfall=4.87"

Area(ac) CN Description
t.210 85 Woods, Good, HSG B
4,180 70  Woods, Good, HSG C
0.520 77 Woods, Good, HSG D
5.860 68 Weighted Average

5.880 Pervious Area
Tc Length Slope Velocity Capacity Description
(mimy__ (feed (fft)y  (ft/sec) (cfs)
9.3 50 0.0400 0.08 Sheet Flow, a-b
Woods: Light underbrush n= 0.400 P2= 3.20"
1.8 530 0.0800 4.83 Shallow Concentrated Flow, b-¢

Unpaved Kv= 16.1 fps

111 580 Total
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Summary for Subcatchment EX2: AP2 EXIST PEAK

Runoff = 804cfs @ 12.12 hrs, Volume= 28,050 cf, Depth> 1.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type it 24-hr Grafton-10yr Rainfall=4.87"

Area(ac) CN Description
1.650 55  Woods, Good, HSG B
2.420 70  Woods, Good, HSG C
0.650 77 Woaods, Good, HSG D
4720 66 \Weighted Average
4,720 Pervious Area

Tc Length Siope Velocity Capacity Description
{min) (feef) (ftif)  (ft/sec) (cfs)

8.5 50 0.1000 0.13 Sheet Flow, a-b
Woods: Light underbrush n=0.400 P2= 3.20"
1.2 340 0.0800 4.55 Shallow Concentrated Flow, b-c

Unpaved Kv= 16.1 fps

7.7 390 Total
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Summary for Reach $1: SWALE 1

Inflow Area = 21,700 sf, 58.53% Impervious, Inflow Depth > 3.54" for Grafton-10yr event
inflow = 198cfs @ 12.08 hrs, Volume= 6,407 cf
Outflow = 186 cfs @ 12.14 hrs, Volume= 6,394 cf, Atten=6%, Lag= 3.0 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.11 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 0.57 fps, Avg. Travel Time= 6.1 min

Peak Storage= 183 ¢f @ 12.11 hrs, Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 22.19 ¢fs

3.00" x 1.00' deep channel, n=0.025 Earth, grassed & winding
Side Slope Z-value= 2.0/ Top Width= 7.00'

Length=210.0' Slope= 0.0095 "/

Infet invert= 408.00', Outlet Invert= 406.00"
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Stage-Area-Storage for Reach S1: SWALE 1

Efevation End-Area Storage Elevation End-Area Storage
{feel) {sq-ft) {cublc-Teel) {feet) {sq-ft) {cubic-feet)
408.00 0.0 o 408.53 22 452
408.01 0.0 6 408.54 22 463
408.02 0.1 13 408.55 23 474
408.03 0.1 19 408,56 23 485
408.04 0.1 26 408.57 24 456
408.05 g2 33 408,58 2.4 507
408.06 02 39 408.59 25 518
408.07 0.2 48 408.80 25 529
408.08 0.3 53 408.61 28 541
408.09 0.3 60 408.62 26 552
408.10 0.3 67 408.63 27 564
408.11 0.4 74 408.64 2.7 575
408,12 0.4 82 408.65 28 587
408.13 0.4 8% 408.66 29 589
408.14 0.5 96 408.67 29 611
408.15 0.5 104 408.68 30 623
408.16 0.5 112 408,689 3.0 635
408.17 0.6 119 408.70 3.1 647
408.18 06 127 408.71 3.1 859
408.18 0.6 135 40872 3.2 671
408.20 07 143 408.73 33 684
408.21 0.7 151 408,74 3.3 696
408.22 0.8 158 408.75 3.4 709
408,23 0.8 167 408.76 34 721
408.24 0.8 175 408.77 35 734
408.25 08 184 408.78 3.6 747
408.26 0.9 192 408,79 386 760
408.27 1.0 201 408.80 37 773
408.28 1.0 209 408.81 3.7 786
408.29 1.0 218 408.82 38 799
408.30 1.1 227 408.83 3.9 812
408.31 1.1 236 408.84 3.9 : 826
408.32 1.2 245 408.85 4.0 839
408.33 12 254 408.86 4.1 852
408.34 1.3 263 408.87 4.1 866
408.35 1.3 272 408.88 42 880
408.36 1.3 281 408.89 4.3 893
408.37 1.4 291 408.90 43 907
408.38 1.4 300 408.91 4.4 o921
408.39 15 310 408.92 4.5 935
408.40 15 319 408.93 45 949
408.41 1.6 329 408.94 4.6 963
408.42 1.6 339 408,95 47 978
408.43 1.7 349 408.96 4.7 992
408.44 17 359 408.97 4.8 1,006
408.45 1.8 369 408.98 4.9 1,021
408.46 1.8 379 408.99 4.9 1,035
408.47 19 389 409.00 5.0 1,050
408.48 1.9 399
408.48 2.0 410
408.50 2.0 420
408.51 2.1 431
408 52 2.1 441
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Summary for Reach S2: SWALE 2

inflow Area = 115,000 sf, 80.00% Impervious, Inflow Depth > 4.07" for Grafton-10yr event
inflow = 11.59cfs @ 12.09 hrs, Volume= 38,981 cf
Outflow = 1043 cfs @ 12.18 hrs, Volume= 38,840 cf, Aften= 10%, Lag= 5.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.33 fps, Min. Travel Time= 3.5 min
Avg. Velocity = 0.94 fps, Avg. Trave! Time= 12.2 min

Peak Storage= 2,186 cf @ 12.12 hrs, Average Depth at Peak Storage= 0.61"
Bank-Full Depth= 1,00', Capacity at Bank-Full= 26.42 cfs

4.00' x 1.00' deep channel, n=0.025 Earth, grassed & winding
Side Slope Z-value=2.0'7 Top Width= 8.00"

Length= 690.0" Siope= 0.0087 /'

inlet Invert= 404.00', Qutlet Invert= 398.00'
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Stage-Area-Storage for Reach $2: SWALE 2

Efevation End-Area Storage Elevation End-Area Sterage
(feet) (sg-ft) {cubic-feet) (feet) {sq-t) {cubic-fest)
404.00 0.0 0 404.53 27 1,880
404.01 0.0 28 404.54 2.7 1,893
404,02 0.1 56 404.55 2.8 1,935
404.03 0.1 84 404,56 2.9 1,978
404.04 0.2 113 404.57 29 2,022
404.05 02 141 404.58 3.0 2,065
404,08 0.2 171 404.58 3.1 2,109
404.07 0.3 200 404.60 3.1 2,153
404.08 0.3 230 404,61 3.2 2,197
404.09 c4 260 404,62 3.2 2,242
404.10 04 280 404.63 3.3 2,287
404.11 0.5 320 404.64 3.4 2,332
40412 05 351 404,65 34 2,377
404.13 08 382 404.66 35 2,423
404.14 06 413 404.67 3.8 2,469
404,15 0.8 445 404.68 38 2,515
404.16 0.7 477 404,89 37 2,561
404.17 0.7 509 404.70 38 2,608
404.18 0.8 542 404.71 3.8 2,655
404 19 0.8 574 404.72 3.8 2,703
404,20 0.8 607 404.73 4.0 2750
404.21 0.9 640 404,74 4.1 2,798
404.22 1.0 674 404,75 4.1 2,846
404.23 1.0 708 404.76 4.2 2,895
404,24 1.1 742 40477 4.3 2,843
404.25 1.1 776 404.78 4.3 2,882
404.26 1.2 811 404,79 4.4 3,042
404.27 1.2 846 404.80 45 3,081
404.28 1.3 881 404.81 46 3,141
404.29 1.3 916 404.82 46 3,191
404.30 1.4 952 404,83 4.7 3,241
404.31 1.4 988 404.84 4.8 3,202
404.32 15 1,025 404.85 4.8 3,343
404.33 1.5 1,061 404.86 4.9 3,384
404.34 18 1,098 404,87 5.0 3,448
404.35 16 1,135 404.88 5.1 3,497
404.36 1.7 1,172 404.89 5.1 3,549
404 37 1.8 1,210 404.90 52 3,602
404,38 1.8 1,248 404.91 53 3,654
404.39 1.9 1,286 404.92 54 3,707
404.40 1.9 1,325 404,93 5.4 3,760
404.41 2.0 1,364 404.94 5 3,814
404.42 2.0 1,403 404.95 56 3,867
404.43 2.1 1,442 404.96 57 3,921
404,44 2.1 1,482 404.97 58 3,976
404.45 2.2 1,621 404.98 58 4,030
404.46 2.3 1,662 404.89 59 4,085
404,47 2.3 1,802 405.00 6.0 4,140
404.48 2.4 1,643
404.45 2.4 1,684
404.50 25 1,725
404.51 286 1,767
404.52 2.8 1,808
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Summary for Reach $3: SWALE 3

inflow Area = 48,600 sf, 34.16% Impervious, Inflow Depth > 2.96" for Grafton-10yr event
Inflow = 3.79cfs @ 12.09 hrs, Volume= 11,990 cf
Outflow = 3.53cfs @ 12.17 hrs, Volume= 11,946 cf, Atten=7%, Lag= 4.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.51 fps, Min. Trave] Time= 2.9 min
Avg. Velocity = 0.75 fps, Avg. Travel Time= 9.8 min

Peak Storage= 614 cf @ 12.12 hrs, Average Depth at Peak Storage= 0.37'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 21.68 cfs

3.00' x 1.00" deep channel, n=0.025 Earth, grassed & winding
Side Slope Z-value= 2.0/ Top Width= 7.00'

Length= 440.0' Slope= 0.0091 "

inlet Invert= 408.00", Outlet Invert= 404.00'
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Stage-Area-Storage for Reach S3: SWALE 3

Elevation End-Area Storage Elevation End-Area Storage
_(feet) (sq-ft} {cubic-feet) (feet) {sq-ft) {cubic-fest)
408.00 0.0 3 408.53 272 847
408.01 0.0 13 408.54 22 969
408.02 0.1 27 408.55 23 892
408.03 0.1 40 408.56 23 1,015
408.04 0.1 54 408.57 2.4 1,038
408.05 0.2 68 408.58 2.4 1,062
408.06 0.2 82 408.58 2.5 1,085
408.07 0.2 a7 408.60 2.5 1,109
408.08 0.3 111 408.81 2.6 1,133
408.09 0.3 126 408.62 26 1,157
408,10 0.3 141 408.63 2.7 1,181
408.11 0.4 156 408.84 2.7 1,205
408.12 0.4 171 408.65 28 1,230
408.13 0.4 186 408.66 29 1,255
408.14 05 202 408.67 28 1,279
408.15 0.5 218 408.68 3.0 1,305
408.16 0.5 234 408.69 3.0 1,330
408.17 06 250 408.70 3.1 1,355
408.18 0.8 268 408.71 3.1 1,381
408.19 08 283 408.72 3.2 1,407
408.20 0.7 299 408.73 3.3 1,433
408.21 .07 316 408.74 3.3 1,459
408.22 0.8 333 408.75 3.4 1,485
408.23 0.8 350 408.76 3.4 1,511
408.24 0.8 387 408.77 35 1,538
408.25 0.9 385 408.78 36 1,565
408.26 0.9 403 408,79 3.6 1,592
408.27 1.0 421 408.80 3.7 1,619
408.28 1.0 439 408.81 3.7 1,647
408.29 1.0 457 408.82 3.8 1,674
408.30 1.1 475 408.83 3.9 1,702
408.31 1.1 494 408.84 39 1,730
408,32 1.2 513 408.85 4.0 1,758
408.33 1.2 531 408.86 4.1 1,786
408.34 1.3 551 408.87 4.1 1,814
408.35 1.3 570 408,88 4.2 1,843
408.36 1.3 589 408.89 4.3 1,872
408.37 1.4 609 408.80 43 1,901
408.38 1.4 629 408.91 4.4 1,830
408.38 1.5 849 408,92 4.5 1,959
408.40 15 589 408.23 4.5 1,989
408.41 16 689 408.94 4.6 2,018
408.42 1.6 710 40895 47 2,048
408.43 17 730 408,96 4.7 2,078
408.44 17 751 408.87 4.8 2,108
408.45 1.8 772 408,98 4.9 2,139
408.46 1.8 793 408.99 4.9 2,168
408.47 1.9 815 409.00 50 2,200
408.48 1.9 838
4G8.49 20 858
408.50 2.0 880
408.51 2.1 902
408.52 2.1 924
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Summary for Pond B1: BASIN 1

inflow Area = 275,090 sf, 55.18% Impervious, Inflow Depth > 3.27" for Grafton-10yr event
inflow = 2342 cfs @ 12.09 hrs, Volume= 74917 ¢f
Outflow = 390cfs @ 12.57 hrs, Volume= 65,219 cf, Atten= 83%, Lag= 29.0 min
Discarded = 037 cfs @ 12.57 hrs, Volume= 14,748 cf
Primary = 3.63cfs @ 12.57 hrs, Volume= 50,474 cf

Roauting by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 396.33' @ 12.57 hrs  Surf Area= 16,185 sf Storage= 36,774 cf

Plug-Fiow detention time= 210.2 min calculated for 65,084 cf (87% of inflow)
Center-of-Mass det. time= 152.7 min ( 959.5 - 806.8)

Volume Invert Avail Storage  Storage Description
#1 382.00 69,389 cf Custom Stage Data (Irregular)listed below (Recalc)
Elevation Surf Area Perim. Inc.Store Cum.Store Wet.Area
{feel) {sg-f) {feet) (cubic-feet) {cubic-feet) (sq-fi)
382.00 2,725 260.0 0 0 2,725
384.00 4,330 310.0 7,049 7,049 5,083
394.10 10,300 730.0 714 7,763 39,823
396.00 14,960 840.0 23,860 31,623 53,647
388.00 23,100 860.0 37,768 69,389 56,842
Device Routing Invert  Qutlet Devices
#1 Discarded 392.00° 1.000 in/hr Exfiltration over Horizontal area
#2  Primary 396.80" 8.0'iong x 12.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 140 160
Coef. (English) 2.57 262 270 267 2.66 267 266 264
#3  Primary 387.00° 5.0'long x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.80 0.80 1.00 1.20 140 160
Coef. (English) 2.57 262 270 2.67 266 2.67 266 2.64

#4  Primary 394.00° 6.0" x 20.0° long Culvert CMP, square edge headwall, Ke= 0.500
Qutlet Invert= 393.50" 8= 0.0250" Cc=0.900 n=0.013
#5  Primary 395.50" 12.0" x 20.0'long Culvert CPP, square edge headwall, Ke= 0.500

Qutlet Invert= 38500 S=0.0250'7 Cc=0.800 n=0.013

iscarded QutFlow Max=0.37 cfs @ 12.57 hrs HW=386.33' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.37 ¢fs)

Primary OutFlow Max=3.52 cfs @ 12,57 hrs HW=396.33' (Free Discharge)
2=Broad-Crested Rectangular Weir { Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

=Culvert (Inlet Controls 1.36 cfs @ 6.94 fps)
=Culvert (Inlet Controls 2.16 cfs @ 3.10 fps)
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Stage-Area-Storage for Pond B1: BASIN 1

Elevation Surface Horizontal Storage
{feet) (sg-fi) {sq-f) {cubic-feet)
392.00 2,725 2,725 0
39220 2,874 2,874 560
392.40 3,028 3,028 1,150
3892.60 3,183 3,183 1,771
392.80 3,344 3,344 2,423
393.00 3,508 3,508 3,108
393.20 3,677 3,677 3,827
393.40 3,849 3,849 4,579
393.60 4,025 4,025 5,367
383.80 4,208 4,208 6,180
394.00 4380 4,390 7,049
394.20 10,524 10,524 8,804
394.40 10,978 10,978 10,954
384.60 11,442 11,442 13,196
384.80 11,916 11,918 15,532
395.00 12,399 12,388 17,963
395.20 12,882 12,892 20,492
395.40 13,395 13,395 23121
395.60 13,907 13,907 25,851
385.80 14,428 14,429 28,684
396.00 14,960 14,960 31,623
396.20 15,695 15,695 34,688
386.40 16,447 16,447 37,902
396.80 17,217 17,217 41,268
396.80 18,005 18,005 44,790
387.00 18,810 18,810 48,471
397.20 18,633 19,633 52,315
397.40 20,473 20,473 56,325
397.60 21,331 21,331 60,505
397.80 22,207 22,207 64,859

388.00 23,100 23,100 69,389
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Summary for Link AP1: ANALYSIS POINT 1

Inflow Area = 71,743 sf, 0.00% Impervious, Inflow Depth > 2.18" for Grafton-10yr event
inflow = 4.10cfs @ 12.10 hrs, Volume= 13,014 cf
Primary = 410cfs @ 12.10 hrs, Volume= 13,014 cf, Aften= 0%, Lag= 0.0 min

Primary outfiow = Inflow, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
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Summary for Link AP2; ANALYSIS POINT 2

Inflow Area = 115,170 sf, 0.00% Impervious, Inflow Depth > 1.79" for Grafton-10yr event
inflow = 528c¢cfs @ 12.10 hrs, Volume= 17,138 cf
Primary = 528cfs @ 12.10 hrs, Volume= 17,138 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment A1: TO SWALE 1

Runoff = 263cfs @ 12.09 hrs, Volume= 8,638 cf, Depth> 4.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type I} 24-hr Grafton-25yr Rainfall=6.16"

Area (sf) CN Description
* 12,700 98 ROOF & PAVEMENT
8,000 74 >75% Grass cover, Good, HSG C
21,700 88 \Weighted Average
9,000 Pervious Area
12,700 Impervious Area

Tc Length  Slope Velocity Capacity Description
{min) {feat) (/) (f/sec) {cfs)

6.0 Direct Entry,
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Summary for Subcatchment A2: TO SWALE 2

Runoff = 14.97 cfs @ 12.09 hrs, Volume= 51,147 cf, Depth> 5.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type I 24-hr Grafton-25yr Rainfail=6.15"

Area(sfi CN Description
* 92,000 98 ROOF & PAVEMENT
23.000 74  >75% Grass cover, Good, HSG ¢
115,000 93  Weighted Average
23,000 Pervious Area
92,000 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feef) (tUft)  (f/sec) (cfs)

6.0 Direct Entry,
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Summary for Subcatchment A3: TO SWALE 3

Runoff = 524cfs @ 12.09 hrs, Volume= 16,732 cf, Depth> 4.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type i 24-hr Grafion-25yr Rainfall=6.16"

Area (sf) CN Description
* 16,600 98 ROOF & PAVEMENT
32,000 74 >75% Grass cover, Good, HSG C
48,600 82 Weighted Average
32,000 Pervious Area
16,600 impervious Area

Te Length Slope Velocity Capacity Description
{mim {feet) (ft/fty  (ft/sec) (cfs)

6.0 Direct Entry,
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Summary for Subcatchment D1: IMP / SITE

Runoff = 2885¢cfs @ 12.09 hrs, Volume= 93,934 cf, Depth> 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Hll 24-hr Grafton-25yr Rainfall=6.168"

Area (ac) CN  Description
(.836 74 >75% Grass cover, Good, HSG C
0.742 61 >75% Grass cover, Good, HSG B
0.745 898 ROQF
1.018 98 PAVEMENT
0.574 98 FUTURE ROOF
1.148 98 FUTURE PAVMENT
0.614 68 FUTURE LAWN HSG B/C
5677 86 Weighted Average
2.192 Pervious Area
3.485 Impervious Area

% k% %

Tc Length Slope Velocity Capacity Description
{min) _ (feef) (fi/ff)  (fi/sec) (cfs)

6.0 Direct Entry,
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Summary for Subcatchment D2: UNDETAINED TO AP1

Runoff = 6.10cfs @ 12.09 hrs, Volume= 19,244 cf, Depth> 3.22"

Runoff by SC8 TR-20 method, UH=8CS, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Type Hi 24-hr Grafton-25yr Rainfall=6.16"

Area (ac) CN Descrintion
0.181 77  Woods, Good, HSG D
0.995 70 Woods, Good, HSG C
0.163 80 >75% Grass cover, Good, HSG D
0.308 74 >75% Grass cover, Good, HSG C
1.647 73 Weighted Average
1.647 Pervious Area

Te Length Siope Velocity Capacity Description
{min) _ (feet) (fi/ft)y  (fi/sec) (cfs)

6.0 Direct Entry,
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Summary for Subcatchment D3: UNDETAINED TO AP2

Runoff = 828cfs @ 12.10 hrs, Volume= 26,312 cf, Depth> 2.74"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type ill 24-br Grafton-25yr Rainfall=6.16"

Area (sf)  CN  Description
5,900 77  Wouods, Good, HSG D
64,400 70  Woods, Good, H3G C
21,200 85  Woods, Good, HSG B
10,500 80 >75% Grass cover, Good, HSG D
8,970 74 >75% Grass cover, Good, HEG C
4.200 61 >75% Grass caver, Good, HSG B
115,170 68 Weighted Average
115,170 Pervious Area

Te Length  Slope Velocity Capacity Description
{min) (feel) (fi/fty (fi/sec) {cfs)
6.0 Direct Entry,
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Summary for Subcatchment D4: BASIN/LAWN

Runoff = 272cfs @ 12.09 hrs, Volume= 8,612 cf, Depth> 3.72"

Runoff by 8CS TR-20 methed, UM=8CS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type HI 24-hr Grafton-25yr Rainfall=6.16"

Area (sfy CN Description
20,100 80 >75% Grass cover, Good, HSG D
7,700 74 >75% Grass cover, Good, HSG C

27,800 78 Weighted Average
27,800 Pervious Area

Te Length Slope Velocity Capacity Description
{min) {feet) (ft’'ft)  (ft/sec) (cfs)

8.0 Direct Entry,
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Summary for Subcatchment EX1: AP1 EXIST PEAK

Runoff = 15.71cfs @ 12.16 hrs, Volume= 58,546 cf, Depth> 2.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 nrs
Type HI 24-hr Grafton-25yr Rainfall=6.16"

Area{ac) CN Description

1.210 85  Woods, Good, HSG B
4.160 70 Woods, Good, HSG C
0.520 77 __Woods, Good, HSG D

2.890 88 Weighted Average

5.890 Pervious Area
Tc Length Slope Velocity Capacity Description
(min}  (feef) (fuit)  (ft/sec) (cfs)
83 50 0.0400 0.09 Sheet Flow, a-b
Woods: Light underbrush n= 0.400 P2=3.20"
1.8 530 0.0900 4.83 Shatlow Concentrated Fiow, b-c

Unpaved Kv= 161 fps

1.1 580 Total
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Summary for Subcatchment EX2: AP2 EXIST PEAK

Runoff = 1296 cfs @ 12.12 hrs, Volume= 43,788 cf, Depth> 256"

Runoff by SCS TR-20 method, UH=8Cg, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type ! 24-hr Grafton-25yr Rainfall=6.16"

Area (ac) CN _ Description
1.650 56 Woods, Good, HSG B
2420 70  Woods, Good, HSG C
0.650 77 ___Woods, Good, HSG D
4720 66 Weighted Average
4.720 Pervious Area

Tc Length  Slope Velocity Capagity Description
(min} {feet) (i) (ft/sec) {cfs)

6.5 50 0.1000 0.13 Sheet Flow, a-b
Woods: Light underbrush n= 0.400 P2= 3.20"
1.2 340 0.0800 4,55 Shallow Concentrated Flow, b-¢c

Unpaved Kv= 16.1 fps

7.7 380 Total
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Summary for Reach S1: SWALE 1

Inflow Area = 21,700 sf, 58.53% Impervious, Inflow Depth > 4.78" for Grafton-25yr event
Inflow = 263cfs @ 12.09 hrs, Volume= 8,638 cf
QOutflow = 247 cfs @ 12.13 hrs, Volume= 8,623 cf, Aften=6%, Lag= 2.7 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Max. Velocity= 2.33 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 0.63 fps, Avg. Travel Time= 5.6 min

Peak Storage= 234 ¢f @ 12.11 hrs, Average Depth at Peak Storage= 0.31'
Bank-Fulf Depth= 1.00", Capacity at Bank-Full= 22.19 cfs

3.00' x 1.00' deep channel, n=0.025 Earth, grassed & winding
Side Slope Z-value= 2.0/ Top Width= 7.00'

Length= 210.0' Slope= 0.0095

Inlet Invert= 408,00, Outiet Invert= 406.00"
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Stage-Area-Storage for Reach S1; SWALE 1

Elevation End-Area Storage Elevation End-Area Sterage
{feet) {sq-ft) {cubic-feet) {feel) {s¢-ft) {cubic-feet)
408.00 0.0 0 408.53 2.2 432
408.01 0.0 6 408,54 2.2 483
408.02 0.1 13 408.55 2.3 474
408.03 01 19 408.56 2.3 485
408.04 0.1 26 408.57 2.4 486
408,05 0.2 33 408.58 2.4 507
408.06 0.2 39 408.59 2.5 518
408.07 02 48 408.60 25 529
408.08 0.3 53 408.61 2.6 541
408.0% 0.3 80 408.62 2.6 562
408.10 0.3 57 A08.63 2.7 564
408.11 0.4 74 408.64 27 575
408.12 0.4 82 408.65 28 587
408.13 0.4 89 408.66 2.9 508
408,14 05 96 408.67 2.9 611
408.15 0.5 104 408.68 3.0 623
408,16 05 112 408.69 30 635
40817 0.6 118 408,70 31 647
408.18 08 127 408.71 3.1 655
408.18 0.6 135 408.72 32 671
408.20 07 143 408.73 33 684
408,21 0.7 151 408.74 33 896
408,22 0.8 1589 408.75 34 709
408.23 0.8 167 408.76 34 721
408.24 08 175 408.77 35 734
408,25 0.9 184 408.78 36 747
408.26 0.9 192 408.79 36 760
408.27 1.0 201 408.80 3.7 773
408.28 1.0 209 408.81 37 786
408.29 1.0 218 408.82 3.8 799
408.30 1.1 227 408.83 3.9 812
408.31 1.1 236 408.84 39 828
408.32 12 245 408.85 4.0 839
408,33 1.2 254 408.88 4.1 852
408.34 1.3 263 408.87 4.1 8686
408.35 1.3 272 408.88 4.2 880
408.36 1.3 281 408.89 43 893
408.37 1.4 291 408.90 4.3 807
408.38 1.4 300 408.91 4.4 $21
408.39 1.5 310 408.92 45 935
408.40 1.5 319 408,93 4.5 949
408.41 16 328 408.94 46 963
408.42 1.6 338 408.95 47 878
408.43 17 349 408.96 47 992
408,44 1.7 358 408.97 4.8 1,006
408.45 1.8 369 408.98 4.9 1,021
408.46 1.8 379 408.99 4.9 1,035
408.47 1.9 389 409.00 5.0 1,050
408.48 1.9 399
408.45 20 410
408.50 20 420
408,51 2.1 431
408.52 2.1 441
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Summary for Reach S§2: SWALE 2

Inflow Area = 115,000 sf, 80.00% Impervious, Inflow Depth > 5.34" for Grafton-25yr event
Inflow = 14.97 cfs @ 12.09 hrs, Velume= 51,147 cf
Qutflow = 13.75¢ts @ 12.17 hrs, Volume= 50,984 cf, Atten= 8%, lLag= 5.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.62 fps, Min. Travel Time= 3.2 min
Avg. Velocity = 1.03 fps, Avg. Travel Time= 11.1 min

Peak Storage= 2,628 cf @ 12.12 hrs, Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 1.00°, Capacity at Bank-Full= 26.42 cfs

4.00" x 1.00' deep channel, n=0.025 Earth, grassed & winding
Side Slope Z-value= 2.0/ Top Width= 8.00'

Length= 690.0' Slope= 0.0087 '/

Iniet Invert= 404.00', Outlet Invert= 398.00"
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Stage-Area-Storage for Reach $2: SWALE 2

Elevation End-Area Storage Elevation End-Area Storage
{feet) {sq-ft) (cubic-feet) {feet) (sg-ft) {cubic-feet)
404.00 0.0 0 404.53 2.7 1,850
404.01 0.0 28 404,54 27 1,893
404.02 0.1 56 404.55 2.8 1,935
404.03 0.1 84 404.56 29 1,978
404.04 0.2 113 40457 29 2,022
404.05 0.2 141 404.58 3.0 2,085
404.06 0.2 171 404.59 3.1 2,109
404.07 0.3 200 404.60 3.1 2,153
404,08 0.3 230 404,61 3.2 2,197
404.09 0.4 260 404.62 3.2 2,242
404,10 0.4 290 404.63 33 2,287
404.11 05 320 404.64 3.4 2,332
404.12 0.5 351 404.65 34 2377
404,13 06 382 404.66 3.5 2,423
404.14 0.6 413 404.67 38 2,469
404.15 0.6 445 40468 38 2,515
404.116 0.7 477 404.69 3.7 2,561
404 17 07 509 404.70 3.8 2,608
404.18 0.8 542 404,71 38 2,655
40419 0.8 574 404.72 3% 2,703
404.20 0.9 607 404.73 4.0 2,750
404 21 0.9 640 404.74 4.1 2,798
404.22 1.0 6874 404.75 4.1 2,848
404.23 1.0 708 404.76 4.2 2,885
404.24 1.1 742 404.77 4.3 2,943
404.25 1.1 776 40478 4.3 2,992
404.26 1.2 811 404,79 4.4 3,042
404.27 1.2 848 404.80 4.5 3,091
404.28 1.3 881 404.81 4.6 3,141
404.29 1.3 918 404.82 4.6 3,191
404.30 1.4 852 404.83 47 3,241
404 .31 14 988 404.84 48 3,292
404,32 15 1,025 404.85 4.8 3,343
404.33 1.5 1,061 404.86 4.9 3,394
404.34 1.6 1,098 404.87 5.0 3,448
404.35 1.6 1,135 404,88 51 3,497
404.36 1.7 1,172 404.89 5.1 3,549
404.37 1.8 1,210 404.80 52 3,602
404.38 1.8 1,248 404.91 53 3,654
404.39 1.9 1,286 404,92 54 3,707
404.40 1.9 1,325 404.93 54 3,760
404.41 20 1,364 404.94 55 3,814
404,42 2.0 1,403 404.95 56 3,867
404.43 21 1,442 404,96 57 3,921
404.44 2.1 1,482 404 97 58 3,978
404 45 2.2 1,521 404.98 5.8 4,030
404.46 23 1,562 404,99 5.9 4,085
404.47 23 1,602 405.00 6.0 4,140
404.48 2.4 1,643
404.49 2.4 1,684
404.50 25 1,725
404.51 2.8 1,767
404.52 26 1,808
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Summary for Reach $3: SWALE 3

Inflow Area = 48,600 sf, 34.16% Impervious, Inflow Depth > 4.13" for Grafton-25yr event
inflow = 524cfs @ 12.09 hrs, Volume= 16,732 of
Outflow = 4.83cfs @ 12.16 hrs, Volumes= 16,680 cf, Atten= 7%, Lag= 4.4 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.80 fps, Min. Travel Time= 2.6 min
Avg. Velocity = 0.82 fps, Avg. Travel Time= 8.9 min

Peak Storage= 773 cf @ 12.12 hrs, Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 1.00, Capacity at Bank-Fuli= 21.68 cfs

3.00' x 1.00' deep channel, n= 0.025 Earth, grassed & winding
Side Slope Z-value= 2.0 7 Top Width= 7.00"

Length= 440.0' Slope= 0.0091

Inlet Invert= 408.00', Outlet Invert= 404.00°
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Stage-Area-Storage for Reach $3: SWALE 3

Elevation End-Area Storage Elevation End-Area Storage
(feef) {sg-ft) {cubic-feet) {ieet) {sq-f} (cubic-feet)
408.00 0.0 0 408.53 2.2 947
408.01 0.0 13 408.54 2.2 969
408.02 0.1 27 408.55 23 082
408.03 0.1 40 408.56 2.3 1,015
408.04 0.1 54 408.57 24 1,038
408.05 0.2 68 408.58 2.4 1,062
408.06 0.2 82 408.59 25 1,085
408.07 0.2 97 408.60 25 1,109
408.08 0.3 111 408.61 26 1,133
408.09 0.3 126 408.62 26 1,157
408.10 0.3 141 408.63 27 1,181
408.11 0.4 156 408.64 27 1,205
408.12 0.4 171 408.65 2.8 1,230
408.13 0.4 186 408.65 2.9 1,256
408.14 0.5 202 408.67 28 1,279
408.15 05 218 408.68 3.0 1,305
408.18 0.5 234 408.69 3.0 1,330
408.17 0.5 250 408.70 3.1 1,355
408.18 0.8 266 408.71 3.1 1,381
408.19 06 283 408.72 32 1,407
408.20 0.7 289 408,73 3.3 1,433
408.21 0.7 318 40874 33 1,459
408.22 0.8 333 408.75 3.4 1,485
408.23 0.8 360 408.76 3.4 1,511
408.24 08 367 408,77 3.5 1,538
408,25 0.8 385 408,78 36 1,565
408,26 0.8 403 408.79 3.6 1,592
408.27 1.0 421 408.80 3.7 1,619
408.28 1.0 439 408.81 3.7 1,847
40:8.29 1.0 457 408.82 3.8 1,674
408.30 1.1 475 408.83 3.8 1,702
408.31 1.1 494 408.84 35 1,730
408.32 1.2 513 408.85 4.0 1,758
408.33 1.2 531 408.86 41 1,788
408,34 1.3 551 408.87 4.1 1,814
408.35 13 570 408.88 4.2 1,843
408.36 1.3 589 408.89 4.3 1,872
408.37 1.4 6809 408.80 4.3 1,801
408.38 1.4 629 408.91 4.4 1,830
408.39 1.5 549 408.92 4.5 1,858
408.40 1.5 669 408,93 4.5 1,889
408.41 1.6 689 408.94 4.6 2,018
408.42 1.6 710 408.95 4.7 2,048
408.43 1.7 730 408.98 4.7 2,078
408.44 1.7 751 408.97 4.8 2,108
408.45 1.8 772 408.98 4.9 2,138
408,46 1.8 793 40899 4.9 2,169
408.47 1.8 815 408.00 5.0 2,200
408.48 1.8 836
408.49 20 858
408.60 20 880
408.51 2.1 902
408.52 2.1 924
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Shmmary for Pond B1: BASIN 1

inflow Area = 275,090 sf, 55.18% Impervious, Inflow Depth > 4.47" for Grafton-25yr event
inflow = 3167cfs @ 12.09hrs, Volume= 102,546 cf
Quiflow = 7.27cfs @ 12.50 hrs, Volume= 81,380 cf, Atten=77%, Lag= 24.4 min
Discarded = 043 cfs @ 1250 hrs, Volume= 16,294 of
Primary = 6.84cfs @ 12.50 hrs, Volume= 75,085 of

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Peak Elev= 386.98' @ 12.50 hrs Surf Area= 18,720 sf Storage= 48,058 cf

Plug-Flow detention time= 184.1 min calculated for 91,190 cf (89% of inflow)
Center-of-Mass det. time= 133.2 min { 831.2-798.1)

Volume Invert Avail.Storage  Storage Description
#1 382.00' 69,389 ¢f Custom Stage Data (lrregular)lListed below (Recalc)
Elevation Surf.Area Ferim, Inc.Store Cum.Store Wel Area
(feefl) {5g-f) (feet) {cubic-feel) {cubic-feet) {sg-ft)
392.00 2,725 260.0 0 0 2,725
394.00 4,390 310.0 7,049 7,049 5,063
394.10 10,300 730.0 714 7,763 39,823
396.00 14,960 840.0 23,860 31,623 53,647
388.00 23,100 860.0 37,766 69,389 56,842
Device Routing Invert Outlet Devices
#1 Discarded 392.00' 1.000 in/hr Exfiltration over Horizontal area
#2  Primary 396.80" 8.0°fong x 12.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.87 262 2.70 267 266 2.67 266 264
#3  Primary 397.00' 5.0'iong x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 140 1.60
Coef. (English) 2.57 262 270 2.67 2.66 2.67 266 2.64

#4  Primary 394.00" 6.0" x 20.0" tong Culvert CMP, square edge headwall, Ke= 0.500
Outlet Invert= 393.50' S=0.0250"/ Cc=0.900 n= 0.013
#5  Primary 395.50' 12.0" x 20.0' long Culvert CPP, square edge headwall, Ke= 0.500

QOutlet Invert= 385.00" 8= 0.0250"" Cc=0.900 n=0.013

iscarded QutFlow Max=0.43 cfs @ 12.50 hrs HW=396.98' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.43 cfs)

Primary QutFlow Max=6.83 cfs @ 12.50 hrs HW=3906.98" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 1.54 cfs @ 1.08 fps)
=Broad-Crested Rectangular Weir { Controls 0.00 cfs)
=Culvert {Barrel Controls 1.55 cfs @ 7.85 fps)
=Culvert (Inlet Controls 3.74 cfs @ 4.76 fps)
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Stage-Area-Storage for Pond B1: BASIN 1

Elevation Surface Horizontal Storage
(feet) {sg-f) {sg-1t) {cubic-feet)
392.00 2,725 2,725 0
39220 2,874 2,874 560
392.40 3,026 3,026 1,150
39260 3,183 3,183 1,771
392.80 3,344 3,344 2,423
393.00 3,508 3,508 3,108
393.20 3,677 3,677 3,827
393.40 3,849 3,849 4579
393.60 4,025 4,025 5,367
393.80 4,206 4,206 6,190
3584.00 4,380 4,390 7,049
384.20 10,524 10,524 8,804
394.40 10,978 10,878 10,954
384.60 11,442 11,442 13,196
3954.80 11,916 11,818 15,632
395.00 12,399 12,3959 17,963
38520 12,892 12,892 20,492
385,40 13,395 13,395 23,121
395.60 13,907 13,807 25,851
395.80 14,429 14,429 28,684
396.00 14,960 14,960 31,623
396.20 15,695 15,695 34,688
396.40 16,447 16,447 37,202
396,60 17,217 17,217 41,268
396.80 18,005 18,005 44,790
397.00 18,810 18,810 48,471
397.20 19,633 19,633 52,315
397.40 20,473 20,473 56,325
397.60 21,331 21,331 60,505
397.80 22,207 22,207 64,859

298.00 23,100 23,100 69,389
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Summary for Link AP1: ANALYSIS POINT 1

Inflow Area = 71,743 sf,  0.00% Impervious, Inflow Depth > 3.22" for Grafton-25yr event
infiow = B8.10cfs @ 12.09 hrs, Volume= 19,244 cf
Primary = 6.10cfs @ 12.09 hrs, Volume= 19,244 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
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Summary for Link AP2: ANALYSIS POINT 2

inflow Area = 115,170 sf, 0.00% Impervious, Inflow Depth> 2.74" for Grafton-25yr event
inflow = 828cfs @ 12.10 hrs, Volume= 26,312 cf
Primary = 828cfs @ 1210 hrs, Volume= - 26,312 cf, Aften= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment A1: TO SWALE 1

Runoff = 1.16cfs @ 12.09 hrs, Volume= 3,673 cf, Depth> 203"

Runoff by SC8 TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Grafton-2yr Rainfali=3.24"

Area (sf) CN_ Description
* 12,700 98 ROOF & PAVEMENT
9,000 74 >75% Grass cover, Good, HSG C
21,700 88 Weighted Average
9,000 Pervious Area
12,700 Impervious Area

Te Length Slope Velocity Capacity Description
{min (feef) {fiffty  (fi/sec) {cfs)

6.0 Direct Entry,
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Summary for Subcatchment A2: TO SWALE 2

Runoff = 727 cfs @ 12.09 hrs, Volume= 23,790 cf, Depth> 2.48"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type it 24-hr Graften-2yr Rainfali=3.24"

Area (sfi CN Description
* g2,000 98 ROOF & PAVEMENT
23,000 74 >75% Grass cover, Good, HSG C
115,000 93 \Weighted Average
23,000 Pervious Area
92,000 impervious Area

Tc Llength Slope WVelocity Capacity Description
(min)  {feed) (fufty  (t/sec) (cfs)

6.0 Direct Entry,
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Summary for Subcatchment A3: TO SWALE 3

Runoff = 201 cfs @ 12.09 hrs, Volume= 6,354 cf, Depth> 1.57"

Runoff by SC8 TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Hl 24-hr Grafton-2yr Rainfail=3.24"

Area (sf) CN Description
* 16,600 98 ROOF & PAVEMENT
32,000 74  >75% Grass cover, Good, HSG C
48,600 82 Weighted Average
32,000 Pervious Area
16,600 Impervious Area

Tc Length Slope Velacity Capacity Description
(mimy  (feef) (fUfy (ft'sec) {cfs)

6.0 Direct Entry,
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Summary for Subcatchment D1: IMP / SITE

Runoff = 1218 cfs @ 12.09 hrs, Volume= 38,501 cf, Depth> 1.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24 .00 hrs, dt= 0.05 hrs
Type Il 24-hr Grafton-2yr Rainfail=3.24"

Area (ac) CN Description
0.836 74 >75% Grass cover, Good, HSG C
0.742 61 >75% Grass cover, Good, H8G B
0.745 98 ROOF
1.018 98 PAVEMENT
0.574 98 FUTURE ROOF
1.148 98 FUTURE PAVMENT
0.614 68 FUTURE LAWN HSG B/C

5677 86 Weighted Average
2192 Pervious Area
3.485 Impervious Area

# %+ % X% ¥

Tc Length Slope Velocity Capacity Description
(min) _ (feet) /i)  (fUsec) {cfs)

6.0 Direct Entry,
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Summary for Subcatchment D2: UNDETAINED TO AP1

Runoff = 1.80cfs @ 12.10 hrs, Volume= 6,022 cf, Depth> 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type HH 24-hr Grafton-2yr Rainfall=3.24"

Area {ac) CN Description
0.181 77 Woods, Good, HSG D
0.985 70 Woods, Good, HSG C
0.163 80 >75% Grass cover, Good, HSG D
0.308 74 >75% Grass cover, Good, HS8G
1.647 73 Weighted Average
1.647 Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feel) {fi/fty  (ft/sec) {cfs)

6.0 Direct Entry,
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Summary for Subcatchment D3: UNDETAINED TO AP2

Runoff = 1.99cfs @ 12.11 hrs, Volume= 7.231 cf, Depth> 0.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Hl 24-hr Grafton-2yr Rainfali=3.24"

Area (sfi CN Description
5,900 77 Woods, Good, HSG D
64,400 70  Woods, Good, HSG C
21,200 55 Woods, Good, HSG B
10,500 80 >75% Grass cover, Good, HSG D
8,970 74 >75% Grass cover, Good, HSG C
4.200 61  >75% Grass cover, Good, HSG B
115,170 68 Weighted Average
115,170 Pervious Area

Te Length Slope Velocity Capacity Description
{min)  (feet) (ft/ft)  (ft/sec) {cfs)

6.0 Direct Entry,
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Summary for Subcatchment D4: BASIN/LAWN

Runoff = 084cfs@ 12.10 hrs, Volume= 3,015 of, Depth> 1.30"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Grafion-2yr Rainfall=3.24"

Area (sf) CN Description
20,160 80 >75% Grass cover, Good, HSG D
7,700 74 >75% Grass cover, Good, HSG C
27,800 78 Weighted Average
27,800 Pervious Area

Tc Length Slope Velocity Capacity Description
(miny  {feeh (i) {ft/seq) (cfs)
6.0 Direct Entry,
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Summary for Subcatchment EX1: AP1 EXIST PEAK

Runoff = 3.69cfs @ 12.18 hrs, Volume= 16,082 cf, Depth> 0.75"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lil 24-hr Grafion-2yr Rainfall=3.24"

Area {ac) CN Description
1.210 55  Woods, Good, HSG B
4,160 70 Woods, Good, HSG C
0.520 77  Woods, Good, HSG D
5880 68 Weighted Average
5,890 Pervious Area

Tc Length Slope Velocity Capacity Description
{min} (feet) iy (fi/sec) {cfs)

9.3 50 0.0400 0.09 Sheet Fiow, a-b
Woods: Light underbrush n= 0400 P2=3.20"
1.8 530 0.0800 4.83 Shallow Concentrated Flow, b-c

Unpaved Ky= 16.1 fps

11.1 580 Total
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Summary for Subcatchment EX2: AP2 EXIST PEAK

Runoff = 274 cfs @ 12.14 hrs, Volume= 11,342 ¢f, Depth> 0.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Grafton-2yr Rainfall=3.24"

Area (ac) CN  Description
1.650 55 Woods, Good, HSG B
2.420 70 Woods, Good, HSG C
0.650 77 Woods, Good, HSG D
4720 66 Weighted Average
4,720 Pervious Area

Tc Length Slope Velocity Capacity Description
(miny  {fest) (fity  (ft/sec) {cfs)

6.5 50 0.1000 0.13 Sheet Flow, a-b
Woods: Light underbrush n= 0.400 P2= 3.20"
12 340 0.0800 455 Shallow Concentrated Flow, b-¢

Unpaved Kv= 16.1fps

7.7 380 Total
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Summary for Reach S1: SWALE 1

Inflow Area = 21,700 sf, 58.53% Impervious, Inflow Depth> 203" for Grafton-2yr event
Inflow = 1.16 cfs @ 12.09 hrs, Volume= 3,673 cf
OQutflow = 1.09cfs @ 12.15 hrs, Volume= 3,664 cf, Atten= 6%, Lag= 3.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Max. Velocity= 1.75 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 0.49 fps, Avg. Travel Time= 7.1 min

Peak Storage= 134 c¢f @ 12.11 hrs, Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 1.00°, Capacity at Bank-Full= 22 19 cfs

3.00' x 1.00" deep channel, n= 0.025 Earth, grassed & winding
Side Slope Z-value= 2.0 Top Width= 7.00'

Length= 210.0' Slope= 0.0095"

inet invert= 408.00', Outlet Invert= 406.00'
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Stage-Area-Storage for Reach S1: SWALE 1

Elevation End-Area Storage Elevation End-Area Storage
(feet) {5q-ft) {cubic-feet) {feet) {sq-ft) {cubic-feet)
408.00 0.0 0 408.53 22 452
408.01 0.0 5] 408.54 22 483
408.02 0.1 13 408.55 2.3 474
408.03 0.1 19 408,56 23 485
408.04 0.1 26 408.57 2.4 456
408.05 0.2 33 408.58 2.4 507
408.06 0.2 39 408.59 25 818
408.07 0.2 46 408.60 25 529
408.08 0.3 53 408.61 28 541
408.09 0.3 60 408.62 2.6 552
408.10 0.3 67 408.63 27 564
408.11 0.4 74 408.64 27 575
408.12 0.4 82 408.65 28 587
408.13 0.4 89 408.66 238 599
408.14 0.5 26 408.67 2.9 61
408.15 05 104 4(8.68 30 623
408.16 0.5 112 408.69 3.0 635
408.17 06 119 408.70 3.1 647
408.18 0.8 127 408.71 3.1 659
408.19 06 135 408.72 32 671
408.20 0.7 143 408.73 3.3 684
408.21 0.7 151 408.74 33 696
408.22 0.8 159 408.75 3.4 708
408.23 0.8 167 40878 3.4 721
408.24 0.8 175 408,77 3.5 734
408,25 0.9 184 408.78 3.6 747
408.26 0.9 192 408.79 3.6 760
408.27 1.0 201 408.80 37 773
408.28 1.0 209 408.81 37 786
408.29 1.0 218 408.82 3.8 798
408.30 1.1 227 408.83 3.8 812
408.31 1.1 236 408.84 3.9 826
408.32 1.2 245 4(8.85 4.0 839
408.33 1.2 254 408.86 4.1 852
408.34 1.3 263 408,87 41 868
408.35 1.3 272 408.88 472 880
408.36 1.3 281 408,89 4.3 893
408.37 1.4 291 408.20 4.3 07
408.38 1.4 300 408.91 4.4 921
408.39 1.5 310 408.82 4.5 935
408.40 1.5 319 408,93 45 949
408,41 1.6 329 408.94 46 863
408.42 1.6 339 408.95 47 978
408.43 1.7 349 408.96 4.7 882
408.44 1.7 359 408.97 4.8 1,008
408.45 1.8 369 408.98 49 1,021
408.46 1.8 379 408.99 4.9 1,035
408.47 1.9 389 409.00 5.0 1,050
408.48 19 3499
408.45 2.0 410
408.50 20 420
408.51 2.1 431
408.52 2.1 441
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Summary for Reach S2: SWALE 2

inflow Area = 115,000 sf, 80.00% Impervious, Inflow Depth > 2.48" for Grafton-2yr event
Inflow = 7.27 cfs @ 12.09 hrs, Volume= 23,790 of
Outflow = 6.38 cfs @ 12.20 hrs, Volume= 23,682 cf, Atten= 12%, Lag= 6.6 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.86 fps, Min. Travel Time= 4.0 min
Avg. Velocity = 0.80 fps, Avg. Travel Time= 14.3 min

Peak Storage= 1,664 c¢f @ 12.13 hrs, Average Depth at Peak Storage= 0.46'
Bank-Full Depth= 1.00", Capacity at Bank-Full= 26.42 cfs

4.00° x 1.00" deep channel, n= 0.025 Earth, grassed & winding
Side Slope Z-value= 2.0 Top Width= 8.00'

Length= 690.0' Slope= 0.0087 /'

inlet invert= 404.00', Outlet Invert= 398.00'
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Stage-Area-Storage for Reach S2: SWALE 2

Elevation End-Area Storage Elevation End-Area Storage
{feet) (sq-fi) (cubic-feet) {feel) (sq-ft) (cubic-feet)
404.00 0.0 0 404.53 27 1,850
404.01 0.0 28 404 54 2.7 1,883
404.02 0.1 56 404,55 2.8 1,935
404,03 0.1 84 404.56 2.8 1,978
404.04 0.2 113 404 57 2.9 2,022
404.05 0.2 141 404.58 3.0 2,065
404.08 0.2 171 404,59 3.1 2,108
404.07 0.3 200 404.60 3.1 2,153
404.08 0.3 230 404.61 3.2 2,197
404.09 0.4 260 404.62 32 2,242
404.10 04 280 404.83 33 2,287
404.11 05 320 404.64 3.4 2,332
404.12 05 351 404.65 34 2,377
404.13 06 382 404,66 3.5 2,423
404.14 06 413 404.67 38 2,469
404.15 06 445 404,68 3.6 2,515
404.16 07 477 404.69 37 2,561
40417 0.7 509 404.70 3.8 2,608
404.18 0.8 5472 404.71% 3.8 2,655
404.19 0.8 574 404.72 39 2,703
404.20 0.9 607 404.73 4.0 2,750
40421 0.8 640 404,74 4.1 2,798
404,22 1.0 674 404.75 4.1 2,846
404.23 1.0 708 404.76 4.2 2,895
404.24 1.1 742 40477 4.3 2,943
404,25 1.1 776 404,78 4.3 2,992
404,26 12 811 404.79 4.4 3,042
404.27 12 846 404.80 45 3,001
404.28 1.3 881 404.81 4.6 3,141
404.28 1.3 816 404,82 4.6 3,191
404.30 1.4 952 404.83 47 3,241
404,31 1.4 988 404.84 4.8 3,292
404.32 1.5 1,025 404.85 4.8 3,343
404,33 1.5 1,061 404.86 4.9 3,394
404.34 16 1,098 404.87 5.0 3,448 .
404.35 1.6 1,135 404.88 5.1 3,497
404.36 17 1,172 404 .85 5.1 3,549
404.37 1.8 1,210 404.90 52 3,802
404.38 1.8 1,248 404,91 53 3,654
404.39 1.9 1,288 404.92 5.4 3,707
404.40 1.9 1,328 404.93 54 3,760
404.41 2.0 1,364 404.94 5.5 3,814
404.42 2.0 1,403 404.95 56 3,867
404.43 2.1 1,442 404.56 57 3,821
404.44 2.1 1,482 404.57 58 3,976
404.45 272 1,521 404.98 5.8 4,030
404.48 23 1,662 404.99 58 4,085
404.47 2.3 1,602 405.00 8.0 4,140
404.48 2.4 1,643
404.49 2.4 1,684
404.50 25 1,725
404,51 26 1,767
404.52 2.8 1,808
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Summary for Reach $3: SWALE 3

inflow Area = 48,600 sf, 34.16% Impervious, Infiow Depth > 1.57" for Grafton-2yr event
infiow = 201cfs @ 1209 hrs, Volume= 6,354 cf
Oufflow = 1.79¢fs @ 12.20 hrs, Volume= 6,321 ¢f, Atten= 11%, Lag=6.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.03 fps, Min. Travel Time= 3.6 min
Avg. Velocity = 0.63 fps, Avg. Travel Time= 11.7 min

Peak Storage= 393 ¢f @ 12.14 hrs, Average Depth at Peak Storage= 0.25'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 21.68 cfs

3.00' x 1.00' deep channel, n= 0.025 Earth, grassed & winding
Side Slope Z-value= 2.0/ Top Width= 7.00'

Length=440.0' Slope= 0.0091 '/

inlet Invert= 408.00", Outlet Invert= 404.00°
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Stage-Area-Storage for Reach S3: SWALE 3

Elevation End-Area Storage Elevation End-Area Starage
{feet) {sq-t) {cubic-feet) (feet) {sq-ft) {cubic-feet)
408.00 0.0 4] 408,53 22 947
408.01 0.0 13 408.54 2.2 969
408.02 0.1 27 408.55 23 992
408.03 0.1 40 408.56 23 1,015
408.04 0.1 54 408.57 2.4 1,038
408.05 02 68 408.58 2.4 1,062
408.08 0.2 82 408.59 25 1,085
408.07 02 97 408.60 25 1,109
408.08 0.3 111 408.61 2.8 1,133
408.09 0.3 126 408.62 2.6 1,157
408.10 0.3 141 408.63 27 1,181
408.11 0.4 156 408.64 2.7 1,205
408.12 0.4 171 408.65 28 1,230
408.13 0.4 186 408.66 298 1,255
408.14 0.5 202 408.67 2.9 1,279
408.15 0.5 218 408.68 3.0 1,306
408.16 0.5 234 408.69 3.0 1,330
408.17 0.6 250 408.70 31 1,355
408.18 0.6 266 408.71 3.1 1,381
408.19 06 283 408.72 32 1,407
408.20 0.7 269 408.73 33 1,433
408.21 0.7 318 408.74 3.3 1,459
408.22 0.8 333 408.75 3.4 1,485
408.23 0.8 350 408.76 34 1,511
408.24 0.8 367 408.77 35 1,538
408.25 0.8 385 408.78 36 1,565
408.26 0.8 403 408,79 38 1,592
408,27 1.0 421 408.80 3.7 1,619
408.28 1.0 439 408.81 3.7 1,647
408.29 1.0 457 408.82 3.8 1,674
408.30 1.1 475 408.83 3.8 1,702
408.31 1.1 494 408.84 3.8 1,730
408.32 1.2 513 408.85 4.0 1,758
408.33 1.2 531 408.86 4.1 1,786
408.34 1.3 551 408.87 4.1 1,814
408.35 1.3 570 408.88 4.2 1,843
408.38 1.3 589 408.89 4.3 1,872
408.37 1.4 609 408.90 4.3 1,801
408,38 1.4 629 408.91 4.4 1,830
408.39 1.5 648 408.92 4.5 1,958
408.40 1.5 669 408.93 45 1,989
408.41 1.6 6885 408.94 46 2,018
408.42 1.6 710 408.95 4.7 2,048
408.43 17 730 40896 4.7 2,078
408.44 1.7 751 408.97 4.8 2,108
408.45 1.8 772 408.98 4.8 2,139
408.46 1.8 793 408.99 4.9 2,189
408,47 1.9 815 408.00 50 2,200
408.48 1.9 836
408.49 20 858
408.50 2.0 880
408.51 2.1 902
40852 21 924
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Summary for Pond B1: BASIN 1
inflow Areg = 275,080 sf, 55.18% tmpervious, Inflow Depth> 1.81" for Grafton-2yr event
Inflow = 13.13cfs @ 12.09 hrs, Volume= 41,516 cf
Outfiow = 1.24cfs @ 13.07 hrs, Volume= 33,815 cf, Atten= 91%, Lag= 58.6 min
Discarded = 0.30cfs @ 13.07 hrs, Volume= 12,396 of
Primary = 084cfs @ 13.07 hrs, Volume= 21,419 ¢f

Routing by Stor-
Peak Elev=

ind methed, Time Span= 0.00-
395.24' @ 13.07 hrs  Surf.Area=

231.3 min calculated fo
157.4 min (980.7 - 823.4 )

Plug-Fiow detention time=
Center-of-Mass det, time=

24.00 hrs, di= 0.05 hrs
12,988 sf Storage= 20,991 cf

33,815 cf (81% of inflow)

Volume Invert Avail Storage Storage Description
#1 382.00 69,389 c¢f Custom Stage Data {IrregularjListed below (Recaic)
Elevation Surf Area Perim. inc.Store Cum.Store Wet Area
{feef) (sg-t) {feat) {cubic-feef) {cubic-feet) (sg-f)
382.00 2,725 260.0 0 0 2,725
394.00 4,350 310.0 7,049 7,049 5,063
39410 10,300 730.0 714 7,763 39,823
396.00 14,960 840.0 23,860 31,623 53,647
398.00 23,100 860.0 37,766 69,389 56,842
Device Routing invert Outlet Devices
#1  Discarded 392.00' 1.000 in/hr Exfiitration over Horizontal area
#2  Primary 396.80' 8.0'long x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.80
Coef. (English) 2.57 2.62 2.70 2.87 266 267 2.66 264
#3  Primary 397.00° 5.0 fong x 12.0' breadth Broad-Crested Reciangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 180
Coef. (English) 2.57 262 270 267 266 267 2.68 264
#4  Primary 394.00' 6.0" x 200" long Culvert CMP, Square edge headwall, Ke= 0.500
Outlet Invert= 393.50' S=0.0250 1/ Cc=0.900 n=0.013
#5  Primary 395.50' 12.0" x 20.0' long Cuivert CPP, Square edge headwall, Ke= 0.500

Outlet invert= 395.00' =

iscarded OutFlow Max=0.
1=Exfiltration {Exfiltratio

30 cfs @ 13.07 hrs HW=
n Controls 0.30 cfs)

395.24'

Primary OutFlow Max=0.94 cfs @ 13.07 hrs HW=385.24'

2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
=Culvert (inlet Controls 0.94 cfs @ 4.79 fps)

=Culvert ( Controls 0.00 cfs)

(

0.0250"" Cc=0.900 n= 0.013

(Free Discharge)

Free Discharge)
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Stage-Area-Storage for Pond B1: BASIN 1

Elevation Surface Horizontal Storage
{feet) {sg-1) (sg-ft) {cubic-feet)
392.00 2,725 2725 0
38220 2,874 2,874 560
3582.40 3,026 3,026 1,150
392.80 3,183 3,183 1,771
392.80 3,344 3,344 2,423
393.00 3,508 3,508 3,108
383.20 3,677 3,677 3,827
383.40 3,848 3,849 4579
383.60 4,025 4,025 5367
393.80 4,208 4,206 6,180
394,00 4,380 4,390 7,049
394,20 10,524 10,524 8,804
384 40 10,678 10,978 10,954
394.60 11,442 11,442 13,196
394.80 11,616 11,916 15,532
385.00 12,389 12,399 17,863
385.20 12,892 12,892 20,492
385,40 13,395 13,395 23,121
395.60 13,907 13,807 25,851
395.80 14,429 14,429 28,684
396.00 14,960 14,980 31,623
396.20 15,895 15,695 34,688
398.40 16,447 16,447 37,902
386.80 17,217 17,217 41,268
396.80 18,005 18,005 44,790
387.00 18,810 18,810 48,471
387.20 18,623 18,633 52,315
397.40 20,473 20,473 56,325
397.60 21,331 21,331 60,505
387.80 22,207 22,207 64,859

388.00 23,100 23,100 69,389



2016-063-grafton Type HIl 24-pr Grafton-2yr Rainfall=3.04"
Prepared by HERITAGE DESIGN GROUF’, LiLC Printed 5/10/2017
HydroCAD® 8.50 s/n 004888 @ 2007 HydroCAD Software Solutions LLe Page 76

Summary for Link AP1: ANALYSIS POINT 1

Inflow Area = 71,743 sf,  0.00% impervious, Inflow Depth> 101" for Grafton-2yr event
inflow = 180cfs @ 1210 hrs, Volume= 6,022 of
Primary = 1.80cfs @ 1210 hrs, Volume= 6,022 ¢f, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs



2016-063-grafton Type Il 24-pr Grafton-2yr Rainfaj =3.24"

Prepared by HERITAGE DESIGN GROUP, LiC Printed 5/10/2017
HydroCAD® 8.50 s/n 004858 © 2007 HydroCAD Software Solutions £1.C Fage 77

Summary for Link AP2: ANALYSIS POINT 2

Inflow Area = 115,170 sf, 0.00% Impervious, inflow Depth > 0,75 for Grafton-2yr event
Inflow = 1.99¢cfs @ 12.11 hrs, Volume= 7,231 cf
Primary = 1.99cfs @ 12.11 hrs, Volumes= 7,231 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrg



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwater Report. The checklist is alsc intended to provide
conservation commissions and other reviewing authorities with a summary of the components necessary
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards,

Note: Because stormwater requirements vary from project to project, itis possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. fitis
determined that a specific item does not apply to the project under review, please note that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Cerfification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registeraed Professional Engineer’s Certification

I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the llicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signhature

@W 5//0//?

& (/N0 DR &MFra/\/
Checklist

Project Type: Is the application for new development, redevelopment, or a mix of new and
redevelopment?

New development
[] Redevelopment

] Mix of New Development and Redevelopment

sweheck.doc » 04/01/08 Stormwater Report Checklist « Page 2 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

[‘_’ﬁ&o disturbance to any Wetland Resource Areas
[71 site Design Practices (e.g. clustered development, reduced frontage setbacks)
[ Reduced Impervious Area {Redevelopment Only)
[] Minimizing disturbance to existing trees and shrubs
[ 1 LID Site Design Credit Requested:
[] Credit1
[ ] Credit2
[] Credit3
E’}/Use of “country drainage” versus curb and guiter conveyance and pipe
[] Bioretention Cells (includes Rain Gardens)
[l Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[1 Treebox Filter
[T1 water Quality Swale
'l Grass Channel

[l Green Roof

"] Other {describe);

Standard 1: No New Untreated Discharges

E{ No new untreated discharges

E/Outiets have been designed so there is no erosion or scour to wetlands and waters of the
Commonwealth

[l Supporting calcutations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

] standard 2 waiver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

[[] Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour
storm.

Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that off-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm,

Standard 3: Recharge

[Q/Soit Analysis provided.

I}E/Required Recharge Volume calculation provided.

[ ] Required Recharge volume reduced through use of the LID site Design Credits.

{4 Sizing the infiltration, BMPs is based on the following method: Check the method used.
[_] static E/Simpte Dynamic [_1 Dynamic Field'

E]/Runoff from all impervious areas at the site discharging to the infiltration BMP.

[] Runofffrom all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMP's is sufficient to

generate the required recharge volume.

[Q/Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

[] Recharge BMPs have been sized to infilfrate the Required Recharge Volume onfy to the maximum
extent practicable for the following reason:

] site is comprised solely of C and D soils and/or bedrock at the land surface
[] M.G.L.c. 21E sites pursuant to 310 CMR 40.0000

[l solid Waste Landfilt pursuant to 310 CMR 19.000

[l Project is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

[] Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included.

' 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method s used.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)
Standard 3: Recharge (continued)

[] The infiitration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

[] Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:

Good housekeeping practices,

Provisions for storing materials and waste products inside or under cover;

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

Provisions for maintenance of lawns, gardens, and other landscaped areas;

Requirements for storage and use of fertilizers, herbicides, and pesticides;

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

Winter Road Salt and/or Sand Use and Storage resfrictions;

Street sweeping schedules;

Provisions for prevention of illicit discharges to the stormwater management system;
Documentation that Stormwater BMPs are designed fo provide for shutdown and containment in the
event of a spill or discharges to or near critical areas or from LUHPPL;

Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;
List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

5 & © O &% & O 5 & & 9 & o ° B

A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent.

Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rute for
calculating the water quality volume are included, and discharge:

N[O

[ is within the Zone 1} or Interim Wellhead Protection Area

[] is near or to other critical areas

[J is within solls with a rapid infiltration rate (greater than 2.4 inches per hour}
E_!] involves runoff from land uses with higher potential pollutant loads.

] The Required Water Quality Volume is reduced through use of the LID site Design Credits.

[Q/ Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality {continued)
@ The BMP is sized {and calculations provided) based on:

E( The %" or 1" Water Quality Volume or

[] The equivalent flow rate associated with the Water Quality Volume and documentation is
provided showing that the BMP treats the required water quality volume.

[C] The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary
BMP and proposed TSS removal rate is provided. This documentation may be in the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying
performance of the proprietary BMPs.

1 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing
that the BMPs selected are consistent with the TMDL is provided.

Standard 5: Land Uses With Higher Potential Poltutant Loads (LUHPPLs)

[] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPFP) has been included with the Stormwater Report.
The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

O
[] The NPDES Multi-Sector General Permit does nof cover the land use.
{71 LUHPPLs are located at the site and industry specific source controf and pollution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLSs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

[

All exposure has been eliminated.

[

All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list.

[1 The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oif and
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

1 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges to or near that particular class of critical area.

[] Critical areas and BMPs are identified in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum
extent practicable

[ The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

Limited Project

Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development
provided there is no discharge that may potentially affect a critical area.

Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development
with a discharge to a critical area

Marina andfor boatyard provided the hull painting, service and maintenance areas are protected
from exposure 1o rain, snow, snow melt and runoff

Bike Path andfor Foot Path

Redevelopment Project

0 R O R N B B 0 O

Redevelocpment portion of mix of new and redevelopment.

O

Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an
explanation of why these standards are not met is contained in the Stormwater Report.

The project involves redevelopment and a description of all measures that have been taken to
improve existing conditions is provided in the Stormwater Report. The redevelopment checklist found
in Volume 2 Chapter 3 of the Massachusetis Stormwater Handbook may be used to document that
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

O

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control

A Construction Period Poliution Prevention and Erosion and Sedimentation Control Plan must include the
following information:

Narrative,

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Ceonstruction Period Pollution Prevention Measures;

Erosion and Sedimentation Control Plan Drawings;

Detail drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning,

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

o & % & & & & 9 * & & O° 2 I

[ A Construction Period Pollution Prevention and Erosion and Sedimentation Control Pian containing
the information set forth above has been included in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control
{continued)

"] The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Pollution Prevention and Erosion and
Sedimentation Gontrol Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be
submitted pefore land disturbance begins.

[] The project is not covered by a NPDES Construction General Permit.

[} The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

E(The project is covered by a NPDES Construction General Permit but ne SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

Standard 9: Operation and Maintenance Plan

Ef The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

El/ Name of the stormwater management system owners;

E/ Party responsible for operation and maintenance;

Ef Schedule for implementation of routine and non-routine maintenance fasks;
ﬁ Pian showing the location of all stormwater BMPs maintenance access areas,
["] Description and delfineation of public safety features;

"] Estimated operation and maintenance budget; and

[Vl Operation and Maintenance Log Form.

[ The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

["1 A copy of the legal instrument (deed, homeowner's association, utility trust or other legal entity)
that establishes the ferms of and legal responsibility for the operation and maintenance of ihe
project site stormwater BMPs;

[ Aplan and easement deed that allows site access for the legal entity to operate and maintain
EMP functions.

Standard 10: Prohibition of Illicit Discharges
["] The Long-Term Pollution Prevention Plan includes measures fo prevent illict discharges;

E{ An Hicit Discharge Compliance Statement is aftached,;

] NO iicit Discharge Compliance Statement is attached but will be submitted prior fo the discharge of
any stormwater to post-construction BMPs.
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